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yjXK 582.26 : 581.5 
o 1990 


3. A. IIlTHHa 

nOHBEHHME BOflOPOGJIH KAK BKOJIOrHqECKHE HH^HKATOPBI 

E. A. S H T I N A. SOIL ALGAE AS ECOLOGICAL INDICATORS 

dKOJiormecKHH MOHHTopimr — cjie>KeHHe sa cocTOHnneM OKpy>KaioiD;eH cpe^M 
c^noMombH) 5KHBHX HHAHKaTopoB — npHoSpexaeT Bce Sojibinee BHaneHne b cbhbh 
c MHorooSpasHeM h MacniTaSaMH npoiicxoAHinHX b npnpoAe HBMeneHHH. 

UcHOJibBOBaHHe SnojiorHHecKHX oSbeKTOB HMeeT pn^ npeHMymecTB nepe^ hhcto 
TexHHHecKHMH MBTO^aMH npH oniGHKe cocTOHHHH npEpo^Hbix pecypcoB, H rJiaBHOO 
npeHMymecTBo coctoht b npHMOM OTsexe oprannsMa: CTHMyjinpyiomee hjih yrne- 
Taiomee BOBAencTBHe oKasuBaeT na nero HBynaeMUH (|)aKTop. BoAopocjiH a^bho 
HBBecTHH KaK SnoHRAHKaTopH npH OD;eHKe cocTOHHHH boa. BojibniHe nepcneKTHBBi 
OTKpUBaiOTCH H B HOAoShOM HCHOJIbBOBaHHH HOHBeHHMX BOAOpOGJIGH, XOTH HOHBa 
KaK cpeAa oSnTaHHH naMHoro cjio^Knee boahoh cpeAM. Ho npeACTaBJienHHM 
B. A. KoBAbi H r. B. J^oSpoBOJibCKoro, noHsa nrpaeT ncKJnoHHTejibHyio pojib 
B 6HOC(|)epe, nocKOJibKy Repea nee HAyx see npoD;eccM oSMena. HasecTHoe onpeAe- 
jieHHe noHBH kbk sepKajia jiaHAnia$Ta, Aannoe b CBoe speMH B. B. ^OKynaesHM, 
B nacTOHmee speMH MO^Kex Shtb Aonojineno yTEep^KAenneM, hto noHBa OTpa^Kaex 
Bce aHTponoreHHBie HSMeneHHH jiaHAina(|)Ta (npeoSpaaoBanHH rHApojiorHHecKHX 
cexeH TeppHTopHH, HBMeneHHH pacTHTejiBHoro noKposa) h BceB03M0>KHBie aarpaa- 
eeHHH — XHMHHecKHe, paAHaAHOHHHe, SnojiorHHecKHe — KaK caMoS hohbh, xaK 
H BoaAyxa, h BOAoejviOB. 

XIoRBeHHHH MOHHTopHHr (Jl^oSpoBOJiBCKHH, 1986) npoAnojiaraeT b KaaecTBe 
KpHTopna panneH AnarHOCTHKH HeSjiaronoJiyana yaHTHsaTB cocTOHiine noaBennoH 
Shoth. PaaHOoSpaaHHH Map o6HTaTeJieH horbh OTpa>KaeT ee CBOHCTsa: reneaiic, 
TeKymiee cocToaHae, xapaKxep acnoaBaoBanaa, aaaaaae sarpaanenaa a x. n. 
Iloayaaa inapoKyio aaBecxaocxB «aooaoraaecKaa mgxoa AHaraoexaKa noaB» (Fii- 
jiapoB, 1965). 

OAHaKo He MeHBinee anaaeHae b axoM naane aMeiox noHBeHHBie BOAopocaii, 
poaB KoxopHx B SaoAHarHOCxaKe Sbiaa noKaaana eroie panBine. B cxaxBe, Hanacan- 
Hoa BO BpeMa Boanu a onySaaKOBannoa b 1946 r., M. M. FoaaepSax nacaa o Boa- 
MO^KHoexa acnoaBaoBanaa BOAopocaea b KaaecxBe noKaaaxeaea noaBennoro naoAo- 
poAaa: «npa xohhom yexaHOBaenaa aaBacHMoexea Mea^Ay BOAopocaaMH, Haceaaio- 
lOiaMa noHBy, a noaBeHHHMa ycaosaaMa mo>kho AOCxaaB xaKax peayaBxaxoB, KorAa 
Haxo^KAGHae b noaBe onpeAeaeHHBix BaAOB BOAopocaea SyAex asaaxBca noKaaa- 
xeaeM onpeAeaeHHHX noaBeHHBix ycaoBaa, a b KoneanoM caexe, naoAopoAaa noaBBi» 
{FoaaepSax, 1946 : 408). 

3a npomeAinae noaxa noaBeaa b noaBennoa aaBroaoraa naKonaaacB oSmapHLie 
AaHHHe o5 aHAaKaxopHHx BoaMO^KHoexax BOAopocaea a onpeAeaaaacB caeAyioii3,He 
HanpaBaenaa a ocHOBHue MexoAaaecKae npaeMBi ax acnoaBaoBanaa. 

1. BBiasaenae npaypoaennoexa rpynnapoBOK BOAopocaea k xeM aaa hhbim noa- 
BaM a npoxenaioiAaM b hmx noaBooSpaaoBaxeaBHBiM npoAeccaM, x. e. Anarnoexana 
npon;eccoB noaBooSpaaoBanna. 


1 BOTaHHHecKHii Htypnaji, JNTfi 4, 1990 r. 
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2. OnieHKa HSMeneHaH, npoHCXOAHiii,HX b noHBe no^ BjiHHHaeM aHTponoremiBix 
(|)aKTopoB: 

а) HaSjiioAeimH HBMeneHHH b cocxaBe h hhcjibuhocth noHBGHHHX Bo^opocjieiiy 
OTpa}Kaioii];HX napyineHHH noHBeHHon cpe^Bi; 

б) HcnojiBBOBaHHe onpe^ejieHHBix bh^ob Bo^opocjiefi b KanecTBe TecT-o6^BeKTOB 
npa anajiHse coctohhhh hohbh Kan b npHpo;i;HBix ycjiOBHHX, tbk h b MOji;ejiBHBix 
OHHTaX. 

XapaKTepHCTHKa coo6iii,ecTB Bo;i;opocjieH[ (ajiBrocHnysafi h ajiBroii;eH030B) 
eKJia;i;BiBaeTCH hb tgx }Ke KpHTepaeB, KOTOpBie HcnojiBsyioTCH npH onHcanmi $hto- 
n;eH030B (rojijiepSax, IIlTHHa, 1969): bh;i;oboh cocTaB, ji;oMHHaHTHBie bh^bi, Bcxpe- 
^acMOCTB OT;i;ejiBHHX bh^ob hjih rpynn BO^opocjieH, cnei];H(|)HHecKE[e bh;i;bi, pac- 
npe;niejieHHe Bo;i;opocjieH[ b npo$HJie hohbbi, KojiH^ecTBeHHBie xapaKTepncTHKH 
coo6iii,ecTBa. Bnocjie^CTBHH (niTHHa, FojiJiepSax, 1976a, 6) k bthm npnBHaKaM 
;iio6aBHJiacB CTpyKTypa H^HBneHHHX $opM Bo;i;opocjieH. 

B KanecTBe 6HOHH;i;HKaTopoB Bo;i;opocjiH HMeioT pn^i; npeHMyiii,ecTB nepe^ Apy- 
THMH noHBGHHHMH MHKpoopraHH3MaMH: BO-nepBHx, OHH oTHOCHTejiBHO jierKo HAen- 
TH^HDjHpyiOTCH AO BHAa, HTO AaOT B03M0}KH0CTB aHaJIH3a H COHOCTaBJieHHH aJIBrO- 
4>JiopBi pa3HBix hohb; BO-BTopBix, OHH SBiCTpo pearnpyiOT na HaMenenne noHBeii- 
HBIX yCJIOBHH; B-TpeTBHX, KaK (|)OTOTpO(|)BI BOAOpOCJIH CXOAHBI C BBICmHMH paCTO- 
HHHMH no peaKAHH Ha COCTOHHHe HOHBH; B-HGTBepTBIX, KyjIBTHBHpOBaHHe BOAO- 
pocjiefi OTJiHHaoTCH npocTOTOH H AonieBH3HOH. HcnojiB30BaHHe BOAopocjiefi o6jier- 
HaeTCH H SojiBHiHM Hx paBHOoSpaBHOM — Ha TeppHTopHH CCCP o6HapyH{eHo 6ojiee 
1500 BHAOB, cpeAH KOTopHX HapHAy c npeo6jiaAaioni,HMH BBpHSHOHTaMH octb h 

HOMaJIO CTeHOSnOHTOB. 

Ilpn OAGHKe HBMeHOHHH HOHBeHHOH CpOABI oSnapy^KHJIHCB CJieAyK)ni,He BaKOHO- 
MepHOCTH (niTHHa, HoKpacoBa, 1985). HaMeneHne noHBeHHBix ycjiOBHH b npeAOJiax 
BOHBI TOJiepaHTHOCTH OCHOBHBIX BHAOB COo6ni,eCTBa HBMeHHeT HHCJieHHOCTB BOAO- 
pocjien, KOTopan h mojkgt cjiy^KHTB KpHTepneM yxyAmeHHH hjih yjiynmeHHH ycjio- 
BHH }KH3HH. IIpH pOBKHX HBMeHOHHHX H HepexOA© (|)aKTOpa B BOHy pOBHCTeHTHOCTB 

(no: FanoHKa, 1981) nacTynaiOT KopenHBie HBMeneHHH coo6in;ecTBa. B bthx cjiynanx 
KpHTepneM noHBeHHBix ycjiOBHH HBjineTcn bhaoboh cocTaB BOAopocjiefi h cootho- 
menne hx n^HBneHHBix (|)opM. PaBHOoSpaane bobaohctbhh oSycjioBJiHBaeT h paano- 
oSpaane OTBeTHBix peaKAHH nonBennoH ajiBro$jiopH. OAHano ocHOBHHe peaKAnn 
cjieAyioiAHe: 1) yrneTenne h BBinaAonne nenoTopHx rpynn BOAopocjiefi; 2) nojinan 
saMena oahhx rpynnnpoBOK APyrnMn; 3) nojinoe HcneBnoBenne BOAopocjiefi, t. e. 
nacTHnnan CTepHJiHBaAHn noHBBi. 

Hn^Ke HBjiaraiOTcn neKOTopBie HToni HCCJieAOBannH no npHMenenHio BOAopoc- 
Jien B OD;eHKe hohb. 

FpynnnpoBKH BOAopocjien AejiHHHBix hohb 

yn^e nepBBie noApo6HBie HCCJieAOBanHH noHBennoH ajiBro(|)JiopBi (FoJiJiepSax, 
1936, 1953; Menep, 1937; IIlTHna, 1959, h aP-) oSnapy^KHJiH Tecnyio cbh3b boao- 
pocjieBBix rpynnnpoBOK c reneTHnecKHMH CBOHCTBaMH hohb. B nocjieAyioiAHe toabi 
na o6mHpHOM (|)aKTHnecKOM MaTepnaJie (cm. yKaaaTejiB: flejinncKan, BoposAHHa,. 
1983) noKaBanBi paBnooSpaane BOAopocjien b noHBax h aaBHCHMOCTB BOAopocjie- 
BHx rpynnnpoBOK ot onpeACJiennHX noHBOoSpaaoBaTeJiBHHX npoAeccoB. Coo5- 
mecTBa BOAopocjien b Kan^AOH Aannofi noHBe cTaSnjiBHH no (|)jiopHCTHnecKOMy co- 
CTaBy, AOMHHHpyiOIIl,HM BHAaM, KOMHJieKCaM H^HBneHHBIX (|)OpM H naJIHHHK) cne- 
n;H$HnecKHX bhaob, hto noBBOjiner paccMaTpnBaTB 3th nepTBi KaK AonojinnTejiBHBie 
AHarnocTHHecKHe npHanaKH noHBBi. Hto Kacaercn hhcjibkhocth h SnoMaccBi boao- 
pocjieH, TO B Ka>KAOH noHBe ohh onenB AnnaMHnnH b cbhbh c cobohhhmh ^aKTopaMii,, 
BKjiionan cocTonnHe bbicdihx pacTenHH h aKTHBHocTB paBJinnnHx ajiBro(j[)aroB. 
©AnaKo H BAOCB moh^ho bhaotb onpeAOJiennHe BonajiBHHe aaKonoMepHOCTH: b oa¬ 
hhx Bonax naSjiioAaiOTcn ycTOHHHBHe hjih B^eMepnHe nonepxnocTHHe paapacTannis 
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liOAopocjieH, B flipyrnx — tojibko nocTOHHHue ajiBrociinysHH ^H$$y 3 Horo pac- 
upocTpaneHHH b TOJiiii,e hohbbi. 

CneniH^HHHOCTB BOAopocjieBBix rpynnnpoBOK pasHHx npoi];eccoB noHBooSpa- 
soBaHHH npeACTaBJiHGTCH B cjie^yiomeM Bn^e. 

noA 30 Jioo 6 pa 30 BaTejiBHBiH npon;ecc: cpaBHHTejiBHo npocTBie ajiB- 
rocHHy 3 HH c npeoSjiaffaHHGM aejienHx h H<ejiT 03 ejieHBix BOAopocjieH, orpannHenHoe 
’’iHCJio BHAOB H He 6 ojiBniaH 6 HOMacca. ^epnosHH npon;ecc: pa 3 Hoo 6 pa 3 He 
BHAOB Bcex CHCTeMaTHHecKHX rpynn, HHTencHBHoe paaBHTne a30T(|)HKCHpyioiniHX 
cHHeaejieHHX h mgjikhx AiiaTOMen, pacnpocTpaneHne BOAopocjien no BceMy ffep- 
HOBOMy ropH 30 HTy H BHaHHTejiBHan SnoMacca. Bojiothhh npoii;ecc: SojiBmoe 
pa 3 HOo 6 pa 3 He aejienHx, cjiaSoe paasHTHe CHHeaejiOHHx, anaHETejiBHan npHMecB 
rHji;po(|)HJiBHHx BHAOB, ocoSeHHO AHaTOMOBHx, He 6 ojiBniaH 6 HOMacca. G T e n H o H 
npon;ecc: npeoSna^anHe cmieaejieHBix h OAHOKJieTOHHHX aejienBix — y 6 HKBHCTOB; 
B OTji;ejiBHBie nepHOfl;H — paasHTne na nosepxHOCTH hohebi «HOCTOKO-cu;HTOHeMO- 
Boro n;eH 03 a». Gojiohi^obhh npon;ecc: npn coxpaneHHH ochobhhx nepx ajiBro- 
CHIiyBHH 30 HajIBHBIX nOHB — 6 oJiee 3 HaHHTeJIBH 0 e pa 3 BHTHe aeJIGHHX H OCoSeHHO 
j^aaTOMOBHX BOAopocjiefi. OcojiGAenne: o 6 HJiHe aejieiiHx (b tom nncjie Kpyn- 
HBix HHTHaTOK) H HHor^a ^HaTOMOBBix, cjia 6 oe pasBHTHe CHHeaejieiiBix. 11 y c t h h- 
H Bi H npoD;ecc (npHMeHHxejiBHO k rjiHHHCTHM nycTHHHM): coKpamenne pa 3 HOo 6 pa- 
BHH H HHCJieHHOCTH BeJIGHHX H OCOSOHHO }KeJIT 03 ejieHBIX, AOMHHHpOBaHHe CHHOBe- 
jieHHx H 3 nop. Oscillatoriales, HepEHnnoe nonBooSpaaoBanne xapaKxepno npe^K^e 
Bcero nocejienneM o^HOKJieTonnHx aejienHX, noB^nee — cnnesejiGHBix. 

OKyjiBTypHBanne nonsBi peano naMonneT nonBennyio ajiBro(|)Jiopy n CTnpaeT ee 
aonajiBHHe oco 6 eHHocTH. IIoaTOMy cooSmiecTBa Boffopocjien, xapaKTepnBie ajih 
ji;aHHOH aoHH, o 6 Hapy}KHBaioTcn tojibko b n;ejiHHHHX nonnax noA ecTecTBennHMH 
^HTonienoBaMH (Ta 6 ji. 1 ). B xaSji. 1 , Kan n noBcio^y hh^ko, npnBOAHTcn nncjio bhaob, 
MHorne h 3 KOTopHX BKjiionaioT ananHTejiBnoe nncjio BnyTpnBHAOBHx TaKConoB. 


TABJIH^A 1 

CocTaB noqBeHHMx ajiTirocHnysHH paantix aKOCHCxeM (no ji;aHHHM 1984 r .) 


9KOCHCTeMfil 

nncno BHAOB, o/o 

06 mee 
qucJio BnAOB 

CHHesejie- 

HUX 

sencHHx 

wejiTo- 

sencHHx 

AnaTOMOBUx 

flpyrnx 

OTACnOB 

TyHApOBMG 

32.9 

38.3 

17.8 

10.6 

0.4 

310 

JlecHtie 

23.7 

42.9 

24.1 

9.3 

— 

420 

^IlyroBwe 

33.3 

37.7 

20.0 

9.0 

— 

300 

BojioTHbie 

23.5 

40.2 

16.1 

18.2 

2.0 

591 

CxennHe 

41.0 

38.8 

17.2 

3.0 

— 

232 

TTycTWHHBie* 

46.8 

29.1 

6.5 

17.5 

0.1 

.370 

Bcoro B noqBax GGGP 

29.3 

38.3 

12.4 

17.9 

2.1 

1380 


* fljiH MpaHO-TypancKOH noAofi.JiacTH ( HoBnqKOBa - HBanoBa , 1980). 


GooTHonrenne nncjia bhaob paanBix OT^ejioB, b nacTHocTH cimeaejiciiLix n ae- 
jieiiBix, HcnoJiBaosano ajih yxonnennH neKOTopBix reorpa^nnecKiix aaKonoMep- 
nocTen. Tan, no npeAJioJKenino JI. H. HoBHnKOBOH-HBarioBon ( 1980 ), cooTHomemie 
•cnneaejienBix n aejienHX bo (|)Jiopax paccMaTpnBaeTcn nan noKaaaxejiB apiiAHOCTH: 
•neM SojiBme nepesec cnneaejiGHBix, tgm BBime apn^HocTB (b Maxepiiajiax aBTopa 
OTOT noKasaTejiB KOjieSjiexcn or 3.6 : 1 ^o 1.9 : 1 ). 

HecMOTpn na ananHTejiBHoe nncjio nposeAenHHx pa 6 oT, axo nanpaBJiGiine nc- 
€jiGAOBaHHH ne ncnepnajio cgSh. O^naKo, nan OTMe^aJi FojiJiepGax (1976 : 60 ), 
«nGM Tonnee Sy^yx mgxoabt BLiHBjiGiiiin BHAOBoro cocxaBa BOAOpocJieM b non Bax ii 
coBepniGHHee mgtoabi aiiajinaa boaopocjigbbix rpynniipoBOK, tgm bcg 6 o.TiBniGe ana- 
neiiHG B nonBennoH AnarnocxHKG cxanyx npiioSpexaxB ajiBroJioro-t|)jTopncTiinGCKHG 
AanHHG)). 



BoAOpOCJIH KaK HHAHKaTOpH aHTponorGHHHX H3MeHeHHH nOHBH^ 

H3 Bcero MHoroo6pa3HH anTponoreHHHX BOBfleScTBHH Ha noHBy paccMOTpiriv® 
fl;Be rpynnH: 1) cejiBCK0X03HHCTBeHH0e EncnojiBBOBaHHe (oKyjiBTypnBaHne m 
njioAopo;n;He iiohbh, npHMeneHHe y;n;o6peHHH, Bo^nan h XHMHHecKan MeJiHopaii;HHi 
H T. n.), 2) 3arpH3HeHHe hohbh (cejiBCKoxoBHHCTBeHHoe, TexHoreHHoe, 6HTOBoe). 

1. CejIBCKOXOBHHCTBeHHOe HCnOJIBBOBaHHe nOHBH. 
Kan yKaaano BHme, ocBoenne hohb crapaeT aonajiBHHe ocoSenHocra hx a:iiBro- 
(|)jiopH, H B naxoTHHx noHBax, pa3HHX no reneancy, (|)opMHpyH)TCH cxoflHHe no* 
cocTaBy aJiBrocHHyBHH, KOTopBie, o^naKo, oTpan^aioT ypoBeHB njioflopo;niHH hohbh. 
Hji;eH HcnojiB30BaHHH Bo;n;opocjieH ;n;jiH HH;n;HKaD;HH iijio;n;opoji;HH hohbh npHHa;n;jie- 
}KHT E. E. ycnoHCKOMy, KOTopHH HHcaji B 1933 r.: «Bo bchkom cjiynae, moh^ho tbk 
no^oSpaTB BOffopocjiH, hto no hx paaBHTHio mo>kho npaBHjiBHO oii;eHHTB TOKyn^ee^ 
cocTOHHHe H Mo6HJiH3yeMOCTB BanacoB aaoTa cooTBexcTBenHo kophhm Toro h;iih Apy- 
roro pacTeHHH» (ycnencKHH, 1963 : 19). 

IIoBAHee HcnHTaHH paanHO npneMBi HcnojiBBOBaimn BOAopocjiefi («algal bioas-^ 
say») B KanecTBe iiHAHKaTopoB noTpeSnocTH hohbbi b yAoSpoHHHX (cm. o63op: 
HenpacoBa, 1972). Y. Tchan (1959; h Ap.) oAeHHBaji aoctohhctbo hohbbi no paa- 
pacTaHHH) cnoHTaHHOH aJiBro(|)JiopBi npn noMen^ennH npoSn noHBBi b nHxaTejiBHHH; 
pacTBop. B APyrnx cjiynanx (Cullimore, 1966, h aP-) HHAHKaTopoM peaKAHH pacTO- 
HHH Ha yAoSpenne cjiy^KHJia nncTan Ky;iiBTypa BOAopocjin (nani,e Bcero bhaob Chlo- 
rella, Stichococcus hjik Chlorhormidium), BHOCHMan b HcnBiTyeMyio noHBy. K. A. Hok- 
pacoBa (1969, 1972) paapaSoxajia MOTOAHKy MHKpoBerexaAHOHHoro onHxa, b koto- 

pOM BOAOpOCJIH BHpani,HBaJIHCB Ha MGMSpaHHBIX (|)HJIBTpaX, nOJIOH^GHHBIX Ha nOHBy,, 
H HX pocT on;eHHBajicn no SnoMacce. BoAopocjin OKaaaJiHCB tohkhmh HHAHKaTopaMH 
AHHaMHKH nHTaxeJiBHBix Beni,ecTB b noHBe, ocoSenno b tom cjiynae, KorAa b noHBO 
iiaJiHAO Ae<j[>Hi];HT Toro hjih hhoto 3JieMeHTa. Ohh MoryT yKaoHBaTB ne tojibko hb; 
Ae^HAHT SnoreHHBix ajieMGHTOB, ho h na napymeHHn b cooTHomeHHnx Men^Ay hhmh. 
OAHaKo B npncyTCTBHH bbichihx pacTennH peaKAHn BOAopocjiefi saBHCHT ot bbihocb 
3JieMeHTOB HHTaHHH BBICHIHMH paCTeHHHMH, KOTOpHO MOryT yrHOTaTB paBBHTHO 

BOAopocjieS (HeKpacoBa, 1980, 1989). 

B oSaope HHocTpaHHBix paSoT (Pipe, Shubert, 1984) a^ih onpeAejieHnn nonaen- 
Horo njioAopoAHH penoMeHAyiOTCH TpaAHAHOHHBie «CTeKjia o6pacTaHHn» hjih (|)hjib- 
TpBi, nojio^KGHHBie Ha HCHBiTyeMyK) noHBy. B KanecTBe HHAHKaTopnoro oprannaMa 
npeAJiaraeTcn Hantzschia amphioxys (Enr.) Grun. 

B nocjieAnee BpeMn na nepatiH njian bbixoaht TOKCHKOJiornnecKHH acneKT npn- 
MeneHHn yAoSpennH, ocoSemio hx bbicokhx Aoa. TaK, HeKpacoBa (1980) noKaaajia^ 
HTO BueceHHe b AepHOBO-noAaojincTyio nonay 6ojiBmHX Aoa cepnoKHCJioro aMMOHHH 
BeAeT K BBinaAeHHK) na cocTaBa aJiBro(|)JiopBi cnneaejiGHBix aaoT^HKcnpyioiAHX bo- 
Aopocjiefi (bhaob Nostoc h Cylindrospermum), KOTopBie b aapnaHTax Sea BnecennH 
aaoTHBix yAoSpeHHH Sbijih cySAOMHHaHTaMii. B hh3hhhoh top^hhoh nonae npn 
BBICOKHX Aoaax yAoSpeHHH ne tojibko CHnanjiacB hhcjichhoctb aoAopocjien, ho h 
nponaoniJia nepecTpoHKa ajiBroAenoaa b CTopony npeoSjiaAaHHn Tex bhaob, ko- 
TOpBie OTHOCHTCH K }KH3HeHHOH $OpMe Cb {ChlorOCOCCUTTl) H OTJIHHBIOTCH SOJIBIHOH 
yCTOHHHBOCTBH) K aKCTpeMBJIBHHM yCJIOBHHM (HeKpacoBB, 1989). ToKCHHeCKOe 
AeHCTBHe BBICOKHX A03 BBOTHBIX yAoSpOHHH HOKBaBHO B BOreTaAHOHHBIX OHBITBX 

JI. G. BajiesHHOH h A. H. TpeTBHKoaoH (1977), a b hojicbbix ycjiOBHHX E. M. IlaHK- 
paTOBOH c coaBTopaMH (1984). Kan bhaho (tbSji. 2), noA BJiHHHHeM aoapacTaioiAiix 
Aoa aaoTa (ot 0 ao 180 Kr/ra) npoHcxoAHT neperpynnnpoBKa KOMnjieKcoa nonaen- 
HBIX BOAOpOCJieH, B HBCTHOCTH BBinaAeHHe a30T(|)HKCHpyi0IAHX CHHeaeJieHHX: HX 
MBKCHMyM Shji HO (|)OHy PK Sea aaoTa. Abtopbi cnpaBeAJinBO cnnTaiOT, hto OTcyT- 
CTBue aaoT^HKcnpyioiAHX CHHeaejieHHX MO>KeT Shtb hhahkbtopom neperpyaKH 
noHBH aaoTHHMH yAoSpeHHHMH. BMecTe c TeM npn Aoaax aaoTa Sojiee 120 Kr/ra? 
OTMeneno cnnH^enne HHTencHBHOCTH ^OTOCHHTeaa BOAopocjiefi (PeannK h aP-, 1988). 

B ycjioBHHX KyjiBTypHoro Jiyra (Phhc h aP-» 1986) HeKOTopne a30T(|)HKcaTopB® 
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TABJIHIJ,A 2 

BjiHHHHe aaoTHBix yAo6peHHH na kojih^gctbo BOAopocjreii b no^RBe 
(no IlaHKpaTOBOH n jip., 1984, c HaMeneHnnMH) 


BapHaHTbi onMTa 

HiicJieHHOCTb BOAopocjieii, tmc. b 

1 r no4Bbi 


0AH0K.niBT04HbIX 

sejieHbix 

HWT4aTbIX 

seJieHbix 

CHHeaeJieHbix . 

AHaTOMOBblX 

ncero 

KoHTpojiB (6e3 yAo6pennn) 

76 

60 

254 

15 

405 

^120^120 ($0H) 

138 

3.5 

629 

14 

781 

(PoH+Neo 

107.5 

117.5 

94.5 

14 

335.5 

O 0 H+N 120 

256.5 

552.5 

57.5 

18 

884 

<Doh+N,.o 

175 

731 


22.5 

928.5 


BH;E^epH{HBaJiH Sojiee BHCOKne ;i;o3i>i asoxa: Anabaena h Cylindraspermum — A'O 
300 Kr/ra, a Nostoc sp. ao 400, xoth oSn^an hx hhcjichhoctb 6i>iJia HaH6ojiBmei 

6e3 ‘BHeceHHiT a30THBix yAoSpeHHH. 

XHMHHecKan MejiHopaii;HH — H3BecTKOBaHHe h rnncoBaHne — TO?Ke OTpa>Ka- 
K)TCH noHBeHHBiMH BO^opocjiHMH. IIoBBimeHHe pH Hocjie H3BecTKOBaHHH npHao^^HX 
K cymecTBeHHOMy H3MeHeHHio cocxaBa Bo^opocjieH. HanSoJiBmee bhaobog paano- 
o6pa3He HaSjuo^aeTCH b cjiaSoKHCJiHX hjih HeSxpajiBHHx noHBax. B peayjiBtaxe 
H3BeCTK0BaHHH HG BCGF^ia BOSpaCTaGT HHCJIGHHOCTB KJIGTOK, HO yBGJIHHHBaGTCH 
OTHOCHTGJIBHOG KOJIHHGCTBO CHHGGGJIGHBIX H o6lD,GG HHC^IIO BH;niOB. K COJKaJIGHHIO, 
HG npOBGAeHBI TOHHHG OHBITBI HO yHGXy ^IJIHTG^IIBHOCTH AGHCTBHH H3BGCtKOBaHHH, rji;e 
COCTaB BOAOpOCJIGH MOr 6 bI 6bITB XOpomHM KpHTGpHGM. Ho HpH MGJIHOpaii;HH COJIOH- 
ii;oB rnncoM hjih CGpnoH khcjiotoh, KorAa rocnoACTByiomHG a^ecB chhgsgjighhG 
3aMGHHH)TCH 3GJIGHBIMH BO^lOpOCJIHMH, B. B. JiGOHOBa (1978) HpG^JIO>KHJia Oii;GHH- 
BaXB npOAOJI?KHTGJIBHOCTB ^IGHCTBHH MGJIHOpaHTOB HO COOTHOIHGHHIO HHCJia BH;niOB H 
KOJIHHGCTBy KJIGTOK CHHG3GJIGHHX H 3GJIGHBIX BO^OpOGJIGH. HgmGHGHHH BO;niHOrb 
peJKHMa npH MGJIHOpaii;HH HOHB HPOHSBOAHT CymGCTBGHHyiO HGpGCTpOHKy aJIBrb- 
$Jl6pH. HpH OpomGHHH B HOHBG HGKOTOpOG BpGMH COXpaHHIOTCH 3aHOCHMHG BOJi;- 
HBIG $0pMBI, a yBGJIHHGHHG BJia^KHOCTH BG^OT K pa3BHTHI0 BJiarOJIIoOHBBIX BH;i;OB. 
IIOBBimGHHG HHCJIGHHOCTH BO^OpOGJIGH HpH OpOIHGHHH, KaK HpaBHJlO, KpaTKOBpG- 
MGHHO. HGTKyiO pGaKIi;HIO HG TOJIBKO Ha BO;i;HBIH PG}KHM, HO H Ha BGGB KOMHJIGKC 
HOHBGHHBIX GBOHGTB HOKaaaJIH BOffOpOGJIH HpH OGyiHHTGJIBHOH MGJIHOpaDiHH, 
E. A. ByGBirHHa (1976) BHHBHJia rpynnH BO^opoGJiGH, xapaKTopnayion^HG pgjkhM 
OGymaeMBix BupaSoTaHHHX top(|)hhhkob (rJiySnHy rpynxoBHX boa h Bjia^KHOGTB 
Top(|)a). JI. B. KoHAaKOBOH (1984) yAajioGB noKaaaTB bjihhhhg oGymGHHH h mgjiho- 

paTHBHOrO pUXJIGHHH MHHGpajIBHOH (AepHOBO-HGpGrHOHHOH TJIGGBaTOH) HOHBH HB 
GOGTBB H HHGJIGHHOGTB BOAOpOGJIGHI B HGOGymGHHOH HOHBG oSnapy^KGHO 52 BHAB, 
B OGymGHHOH HGpBIXJIGHHOH — 66 , B OGymGHHOH pBIXJIGHHOH — 76 BHAOB; yBGJIH- 
HGHHG — B OGHOBHOM 3a GHGT 3GJIGHBIX H }KGJIT03GJIGHBIX. 

KbK HH napBAOKGBJIBHO, Ha HGpBBIH BBTJIHA, B OGyiHGHHHX HOHBBX H HHGJIGH- 
HOGTB BOAOpOGJIGH ShJIB MHOTO BHHIG, HGM B HGOGyiHGHHOH (gm. pHGyHOK). TbKHM 
o6pa30M, BOAOpOGJIH HOATBGPAHJIH HOJIO^KHTGJIbHHH 3(|)(|)GKT OGyiHHTGJIbHOH MGJIHO- 
paAHH THJKGJIBIX HOHB. 

2. BoAOpOGJIH KBK HHAHKBTOpH HpHOAGHKG 3 B r"p H 3 H G- 
HHH HOHBBI (aJIBrOHHAHKBAHH 3arpH3HGHHH HOHBBl). IIOHBa HBJIHGTGH OAHHM 
H3 rJIBBHHX BKKyMyjIHTOpOB BGGB03M0}KHHX 3arpH3HHTGJIGH OKpyH^aiOIAeH GpGABI. 
B HGH B TOH HJIH HHOH GTGHGHH HaKBHJIHBaiOTGH KBK GHGI^HaJIBHO BHOGHMBIG KGGHO- 
6 hothkh b BHAe pbbjihhhhx arpoxHMHKaxoB, tbk h bgiaggtbb, nonaAaiomHG h 3 
B03Ayxa H BOAHBIX HOTOKOB. MhOTHG H3 HHX BHBHBBIOT TOKGHHHOGTB HOHBBI. 

2.1. 3arpH3HGHHH, GBHBBHHHG G GGJIBGKOXOBHHGTBGHHBIM npOHBBOACTBOM. B Ha- 
CTOHIAGG BpGMH GGJIBGKOG X03HHGTB0 HpGBpBTHJIOGB B MOin,HHH 3arpH3HHTGJIB OKpy- 
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Hhcjighhocti. BOflopocjieii b AepHOBo-noflsojiHCTOH rjieeBaToii no^ee (cjioii 0—5 cm). 

rio^iBbi: A — HeocyincHHaa HepHXJieHHa«, B — ocyinenHaa 6e3 pbixnemia, B — ocymenHaa pwxjieHHaH. 

-WCJieHHOCTb BOffOpOCJiefi, 2 — BJiaTKHOCTb nO«IBbI. no OCM OpffHHaT: a — HHCJieHHOCTb BOffOpOCJie#, 

THC. KJi./r a0c. cyx. no»iBbi; 6 —BJiaatHOCTb no'iBbi, %. 


jKaiOLd^eH cpeAw Ojiaro^apn nepaniHOHajibHOMy HcnojibsoBanHio arpoxHMHKaxoB, 
c6pOCy CTOKOB JKHBOTHOBOfl^eCKHX KOMHJieKCOB, 3p03HH nOHB. 

Hb arpoxHMHKaTOB rJiasHHMH hbjihiotch MHHepajibHue yAo6peHHH, o KOTopHX 
cKasano BHine, h necTHD;HAM. 

2.1.1. IlecTHDiHAH npHBJieKaioT oco6oe BKHManne b cbh3h c ninpoKHM naSopoM 
npenapaxoB h bhcokoh TOKCHHHOCTbio pn^a Bein;ecTB. npoBe^enbi MHoroTOCJienHHe 
HCCJieAosaHHH bjihhhhh necTHDiHAOB na BOAopocjin (KpyrJios, 1972, 1984; Melting, 
1981; Pipe, Shubert, 1984). EcTecTBenno, hto HanSojibinee AeficTBne oKaaHBaiOT 
rep6Hn;HABi — npenapaTti, nanpasjieHHHe npoTHB aejienMX pacTennS. B o63op- 
HOH paSoxe K). B. Kpyrjios (1984) nasHsaeT noHsennHe BOAopocjiH MmnenbH) 
^eHCTBHH repSajoiHAOB b noHse. Ha 3tom ocHosaHHH paspaSoxanH ajibrojiornHecKHe 
Mexo^bi onpeAejieHHH CHM-xpHaannoBbix rep6Hn;HAOB b noHBe (KpyrjiOB, 1970, 
1972; Mexo)i;HHecKHe peKOMeHAan;HH. . ., 1981). 

B HCn0JIb30BaHHH BOAOpOCJiefi AJIH HHAHKan;HH neCXHH;HAOB H HX (|)HXOXOKCHHe- 
CKHX MexaSojiHXOB B BOAe H noHBe BHpHCOBMBaioxcH, no KpyrjioBy (1984), ^Ba 
noAxo^a. B nepBOM cjiy^ae o xapanxepe n cxenenn aarpnanennH noHBH mo>kho cy- 
^Hxb no cxpyKxype coo6m;ecxBa noHBennbix BOAopocjien. «BbinaAeHHe» oxAejibHHX 
BM^OB H3 cooSmecxBa, CHHJKeHHe HH^eKca BHAOBoro pasHooSpasHH roBopnx o sa- 
rpH3HeHHH noHBBi. Bxopon nyxb ocnoBan na HcnoJibaoBannH oxcejieKnjHOHHpoBan- 
Hbix BbICOKOHyBCXBHXejIbHbIX XOCX-KyJIbXyp MHKpOCKOHHHeCKHX BO^OpOCJieH AJIH 
onpeAejieHHH ocxaxKOB rep6Hn;HAOB b oKpyjKaioinieH cpe^e. OxoSpan pn^ inxaMMOB 
3ejieHHX, >Kejixo3ejieHHx n CHneaejienbix BOAopocjien. PepSHniHAbi AeScxByiox h 3- 
OnpaxejibHo. HanSoJibniHH ajibrnniHAHbiH 3$$eKx ji;ajiH npoHBBOAHbie CHM-xpHasana 
n $eHHJiMOHeBHHH, KoxopHe iiHrnSHpyiox (|)oxocnHxexHHecKne npou;eccbi (KpyrjioB, 
1984). 

Ho CBOAKe Metting (1981), h3 59 ohhxob c repSHi^H^aMH, npoBeAemiHx b non- 
sax, B 35 BOAopocjiH yrnexajiHCb, b 6 cxHMyjinpoBajincb, b 18 AencxBnn ne Shjio. 
CooxBexcxBOHHO B Kyjibxypax 120 ohhxob noKaaajin yrnexemie BOAopocjien, 20 — 
cxHMyjini];Hio, 31 — nefixpajibnyio peaKn;Hio. B onbixax c (|)yHrHi];H;n;aMH 18 ^aJin 
yrnexenne, 1 — nojio>KHxejibHHH 3$(|)eKx n 5 — HHKaKon peaKn;HH. HnceKXHi^nAH 
B 10 oHHxax noKasajiH oxpHn;axejibHHH pesyjibxax, 3 — nojio>KHxejibHHH, 13 — 
HenxpajibHHe pesyjibxaxH. Bee ncnHxannHe (|)yMHraHXH ^ajin oxpHn;axejibHbiH 3$- 
(j[)eKx. He^asno npe^jioJKen (KaSnpoB, JIioSHna, 1988) cnocoS on;eHKH AencxBHH 
rep6Hn;HAOB c noMoni;bio necKOJibKnx HHAHKaxopnbix bh^ob, BxoAnminx b coexas 
cooSniiecxB nonBennbix BOAopocjien: ohh ynnxHBaioxcn na cxeKjiax, nojiojKennHX 
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tabjihij;a 3 

BJIHflHHe HaB03HHX CTOKOB Ha HOqBeHHbie BOJlOpOCJIH 
(no MajifcimeBOH, 1988) 



Hhcjio KJieTOK, Tbic. B 1 T a(5c. cyx. nOqBbl 

rpynnbi BOji;opocJieft 

TOP$HHOH 

AepHOB 0 - n0A30 JIHCTOH 


1 

2 

1 

2 

CHHeaejiGHBie 

143.4 

595.8 

3.6 

304.5 

SejiGHbie n HxGjito- 

134.7 

521.2 

23.9 

1319.2 

sejieHbie 

flnaTOMOBbie 

20.5 

112.4 

23.9 

184.1 

Bcero 

298.6 

1229.4 

51.4 

1797.8 


IIpHMeqaHHe. 1 — nonBa 6e3 bjthhhhh ctokob; 2 — noHBa 
nOfl CTOKaMH. 


Ha HccJie;i;yeMyio nonsy c rep6Hii;H^aMH, no Tpex6a;iiJiBHOH mKajie oShjihh. IIoKa- 
aano, hto npoH3Bo;i;cTBeHHHe ;i;o3i>i HCHLiTaHHtix rep6Hii,HAOB hg 0Ka3HBajiH ajiBro- 
CTaTHHecKoro h ajiBrni^H^Horo j^ghctbhh. HanSojiee nyBCTBHTejiBHBiMH k rep6H- 
ii;HffaM 0Ka3ajiHCB H{ejiT03ejieHBie Bo;i;opocjiH. 3tot >Ke MeTe;i; npe;niJio}KeH cKpn- 
HHHra (noHCKa h oTSopa) hobhx rep6mi,HAOB (KpyrjiOB, 1984; KaSapoB, 1986). 

2.1.2. OpraHHHecKHe y^oSpennH MoryT 6 htb jih6o ecTecTBGHHBiM ^jih npnpoAH 

B03BpaT0M BHHeceHHHX HHTaTejIBHHX BeiIl,eCTB, JIhSo 3arpH3HHTeJIHMH nOHBBl, 
B aaBHCHMOCTH OT HX COCTaBa. 

TaK, CTOKH H{HBOTHOBo;n;HecKHX KOMn;iieKCOB (naBOBHHe ctokh), oSpaByiomnecH 
npH HorpemHOCTHX b ySopne HaBoaa, yBejiHHHBaiOT Maccy Bo^opocjien (Ta6;ii. 3) 
3a CHGT HHTGHCHBHOrO pa3BHTHH 3BPh6hOHTHBIX BH^OB, CO;i;ep}KaiI];HXCH B «He3arpfl3- 
HeHHOH» noHBe h HMeiomHX no mna^iie canpoSnocTn HH;i;eKCBi a-Me3ono;iiHcanpo6- 
hocth (MajiHmeBa, 1988). 

IIocKo^iiBKy paBJinnnH cpaBHHBaeMBix hohb coctohjih npeHMyni,ecTBeHHO b pa3- 
;iiHnHHX hhcjighhocth, a ne cocTaBa BOAopocjien, moh^ho cnnTaTB, hto BJiHnnne 
naBOBHBix CTOKOB B npe;i;ejiax TOJiepanTHOCTn, t. e. tgpmhh «3arpn3HeHHe» 

3;i;ecB b BnannTe^iiBHOH Mope yc^noBen. 

2.1.3. OnenB aaMannnBo Hcno:iiB30BaTB noHBennBie Bo^opocjin ;niJiH tokchko- 
jiornnecKOH on;eHKH tbk nasBiBaeMHX neTpaAHniHOHHBix y;i;o6peHHH, t. e. paajinn- 
HHX OTXO^OB, naCTO TOKCnneCKHX, KOTOpBie HHTaiOTCH BHOCTH B nOHBy, noCKOJIBKy 
nnane nx neKy^a bbt6pochtb. IlepBBie hohbitkh TaKon oii;eHKH 6 hjih c;n;e;iiaHH 
A. H. TpeTBHKOBOH (HaanoBa n Ap., 1983). Hccjie;i;oBajiH ;i;eHCTBHe npoMBimjien- 
hhx otxo;i;ob na bh^oboh cocTaa n hhcjighhoctb BOAopocjien n na ypo^nan KyjiBxyp. 
Abtopbi nanijiH, hto b pn^e cjiynaea nnc^ttennocTB n bh;i;oboh cocTas Bo;i;opoc;iieH 
B noHBe Mon^no cnnTaTB na^en^HBiMH napameTpaMH ;i;jih onpe^ejiGHnn npnroAnocTH 
npoMHm;iieHHBix otxo^ob k ncnojiBBOBannio b KanecTse y^oSpennH n nopMapoBanna 
HX A03. IIpH BnecenHH noKOTopHX neTpaOTi^HonnHx y;i;o6peHHH b ;i;epHOBo-noA- 
BoancTyio noHBy (HlTHna, ATJiaBHHHTe, 1987) oSnapy^neno yrnoTaion^ee ;i;eHCTBHe 
naa, coAep>Kan];ero KOMMynajiBHBie ctokh r. IIInyjiHH, h KomnocTa c ropoACKHMH 
OTxo^aMH na nonBennBie BOAopocjin: npn snecennH HJia o6ni,ee hhcjio bh;i;ob chh- 
3HaocB c 32 B KOHTpojie ;i;o 17, a b BapnanTe c komhoctom — ;i;o 21 BH^a. JlnmEn- 
co;n;epn{an];ee y^oSpenne, naoSopoT, yBejiHanao hhcjio bh;i;ob ao 37. IIoKaaana peaK- 
ii;hh Bo;i;opocjieH na hojihb npoMHmaennHMH ctohhbimh Bo;i;aMH (Phhc h aPm 1978): 
TexHOJiorHnecKHe CTonnBie bo^bi XHMnnecKoro npoH3Bo;i;cTBa OKaaajiH ;nienpeccHB- 
Hoe BjiHHHHe na Bo;i;opocaH, npo;i;oji}KaBmeecn b aasHCHMOCTH ot fl03Bi h nncjia 
noMBOB ;i;o 1.5 jigt. 
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HsMeneHHH cocxaBa BOAopocJien b noHBe, nojiHBaeMOH ctohhhmh Boji;aMH aaso- 
;^0B H Sbitobhmh ctohhhmh Bo^aMH, OTMenaeT H. H. Mockbhh (1976). 

2.2. AjiBroHHAHKan;HH TexHorennoro sarpHBHeHHH hohb. 

2.2.1. HaH6ojiee oShihphhm bebjihgtch aapoTexHorennoe sarpHSHenne, npn 
KOTopoM noHBa o6oraiii,aeTCH cepHHCTBiM rasoM, tji^kgjihmh MexajiJiaMH h ApyrnMH 
TOKCHKaHTaMH; OHO xopomo HHAHDjHpyeTCH nOHBeHHOH aJIBrO(|)JIOpOH, H3 KOTOpOH 
HcnesaiOT npe^K^e Bcero CHHesejieHBie h }KejiT03ejieHBie BOffopocjiH. B pa3HBix pacTH- 
TOJIBHHX 30HaX AGHCTBHe KHCJIOTHBIX OCa^KOB HpOHBJIHeTCH C pa3HOH HHTeHCHB- 
HOCTBIO. Oho aaBHCHT OT paCCTOHHHH OT HCTOHHHKa 3arpH3HeHHH, P03H BGTpOB H 
HaaeMHOH pacTHTejiBHocTH. OcoSoHHO HapymaioTCH ajiBrocnnyaHH TpaBHHBix $hto- 
B;eH030B. Ha npnMepe MeTajiJiyprnHecKoro KOMSHnaxa b CTennofi aone ycTanoBJieHO 
peaKoe coKpaniieHHe bhaobofo paanooSpaann h hhcjighhocth BOAopocjien h hojihog 
BH naAeHHe HteJiToaejieHHx h CHHeaejieHBix, t. e. npeBHmeHHO KOHD;eHTpaii;HH tokgh- 
KaHTOB aa npe^ejiBi 3 ohh TOJiepaHTHOCTH, b pa^nyce Sojiee 20 km ot hctohhhkob 
aarpHBHeHHH. Tojibko b oahom HanpaBJieHHH, Ky^a Bexep nona^aoT 3 % ahoh b roAy, 
oSnapy^Kena THHHHHaH CTennan ajiBro(|)jiopa c npeo6jiaAaHHeM CHHeaeJienBix. 
B TO me BpeMH reoSoxannKH otmothjih ii;ejiHHHyio CTennyio pacTHTOJiBHOCTB bo 
B cex HanpaBJieHHHX, t. e. BOAopocjiH OKaaajincB 6ojiee nyBCTBHTejiBHHMH, one- 
BHAHO, K HOAKHCJieHHK) BOpXHHX CJIOGB HOHBH (IIlTHHa H AP-? 1984). 

He cjiynatoo pHA mgtoaob oaghkh aKOjiornHecKHX hogjigactbeS khcjiothhx 
Ao^kagh ocHOBaH Ha HcnojiBBOBaHHH MHKpocKOHHHecKHX BOAopocjiefi (nanpHMep, 
PyAKOBa, 1985). 

HapHAy c HOAKHCJieHHeM hohbbi ao pH 3.4—3.6 b aone b;iihhhhh MeTajiJiyprn- 
HecKHX npeAnpHHTHH HMeeT mgcto BHnaAOHHe th^kgjibix MeTaji:iioB, b nacTHocTH 

HHKejIH H MGAH. B CHeAHaJIBHHX HOJIGBHX H JiaSopaTOpHHX OHBITaX (EBAOKHMOBa 

H AP-, 1988) nayneno BJiHHHne paanBix Aoa HHKejiH h mgah na HaTHBHyio ajiBro- 
$jiopy noHB H Ha neKOTopHe bhabi BOAopocjiefi. HcHBiTannHe KOHii;eHTpaD;HH HHKeJiH 
H MGAH (ot 0.01 AO 1-0 %) BCTpenaiOTCH B eCTeCTBGHHHX nOHBaX, HOABep^KGHHHX 
AJiHTejiBHOMy BoaAencTBHio npeAnpHHTHH ABeTHon MeTajiJiyprHH. ^a^Ke caMan 
HH3KaH H3 HCHBITaHHHX A03 HHKeJIH H MBAH HOAaBJIHJia aJIBTO^JIOpy H CHH>Kajia 
BHAOBoe paaHooSpaane h HHCJieHHOCTB BOAopocjieH. Kan npaBHJio, mbab SBuia 
TOKCHHHee HHKejiH. HanSojiee ynaBimoH rpynnoH BOAopocjien OKaaajiHCB ^kbjito- 
aejienBie h CHHeaeJieHBie. B aarpHaneHHHx noHBax ne noHBJiHeTcn HHKaKHx hobbix 
BHAOB, T. e. npoHCxoAHT AorpaAaAHH BOAopocjieBBix coo6niiecTB. Hpn HaynenHii 
ABHCTBHH HopHJIBCKOrO rOpHOMBTaJUiypTHHeCKOrO KOMSHHaTa (IIlTHIia, 1986) 
BBIHCHHJIOCB, HTO yHaCTKH A^^Ke Ha paCCTOHHHH 150 KM OT HopHJIBCKa HO MOTyT 
6 bitb npHBHaHBi KOHTpojieM, B BTHx HOHBax ajiBro(|)Jiopa HOAaBjiena h npeACTaBJiena 
HCKJIIOHHTBJIBHO OAHOKJieTOHHBIMH SeJieHHMH BOAOpOCJIHMH. 

B KOMHJieKCHOH ODjeHRe (|)HTOTOKCHHHOCTH HOHB B 30He BJIHHHHH MOTaJUiypTH- 
HecKoro KOMSnnaTa (KaSnpoB, HepneHBKOBa, 1986) HcnojiBaoBaHBi KaK TecT-KyjiB- 
TypBi Chlorhormidium flaccldum, Pleurochloris magna^ Chlorella vulgaris^ pocT 

KOTOpBIX OAOHHBaJIH HO HJIOTHOCTH CyCHBHaHH. 

HHTBpecHHe AaHHHe o aohgtbhh AtiMoraaoBBix bhSpocob (BKHionan SOg h 
t|)Top) aJiioMHHHeBoro aaeoAa hphboaht B. B. MejiBHHKOBa (1986). Bne bohbi bjihh- 
iiiiH aaBOAa oSnapy^Keno 32 bhaobbix h BHyTpnBHAOBHX TaKcona BOAopocjien, 
B TOM HHCJie Nostoc commune h APyrne Nostocales, na ynacTKax aaaoAa — 19 TaKco- 
HOB, Ha OTKpHTBIX MOCTaX BHyTpHBaBOACKOH TOppHTOpHH BCBTO 2—4; OCO 60 HOA” 
AepKHBaBTCH oTcyTCTBHe AnaTOMOBHx H MHOTHX CHHeaeJiBHBix, B TOM HHCJie Nostoc 
commune, HoKaaaHO na npHMepe pnAa bhaob yMenBrnenne paaMepoB khotok ho 
Mepe npnSjiH^KeHHH k HCTOHHHKy aarpnaHBHHH h peKOMeHAOBano CHHTaTB Shohhah- 
KaTopaMH npH OAenne aarpHaneHHH hohbh HurpeAneHTaMH ajuoMHHHBBoro npona- 
BOACTBa Phormidium autumnale h Hantzschia amphioxys, 

B Ajihckhhckoh TyHApe noKaaana (Atlas, Schofield, 1975) BBicoKan nyBCTBH- 
TejiBHocTB CHHeaejiBHBix BOAopocjien k He(J)THHOMy aarpHanenHio, CBipoMy raay h 
coAepn^aHHio SO 2 b BoaAyxe. Ha BoaAyniHoe aarpnaHeuHe BOAopocjiB Nostoc commune 
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peampoBajia ciiJiBiiee, hgm jiiimafiHHKH. TaKHM oSpaaoM, moH(ho CKaaaTB, ^to 
nOHBGHHBie BO^OpOCJIH HBJIBIOTCH TaKBMH TKB Ha;i;e}KHBIMH 6HOBHAEKaTOpaMH CO- 
CTOHHHH BOa^yxa, KaK npiI3HaHHHe HHAHKaTOpBI-;iIEniaBHHKH. 

2.2.2. HayHCHBi JioKajiBHBie sarpasHenBa, CBasaHHBie c He$Teji;o6BiaeB: sarpas- 
HCHHe CHpOH He(|)TBIO, 6ypOBHMH paCTBOpaMB, aaCOJICHHe MBHepaJIB30BaHHBIMH 
CToaHBiMB Bo^aMB, a TaKH^e o6pa30BaHHe xexHoreHHBix apen Ha Mecxe He(|)Teji;o- 
6 bihh (cm. o63op: IIlTHiia, HcKpacoBa, 1988). 

Dpa 3arpa3HeHHH bobbbi ne^TBio h He(j[)Tenpo^yKTaMH h nocjiejiyioni;eM ee caMO- 
o’iBin.eHHH npoBCxo^aT oaeiiB cymecTBeHKBie B3MeHeHBa b cocTaBe h bbcjichhocth 
BO;][OpOCJieH. HH;i;HKaB,HOIIHBIM npH3HaKOM 3KCTpeMaJIBHBlX yCJIOBHH aBJiaCTCH 

H3MeHeHBe bbaobofo cocTaBa (Tafiji. 4). CBea^ee He^xaHoe 3arpa3HeHHe BHrHSnpyeT 


TAEJTHIIA 4 

CpaBHenne ajiBTO^jiopBi b ;nepHOBO-nofl 30 JTHCTHx no^Bax, 
sarpflSHeHHbix npn He4)Teffo6bi^e (no EjibiunnoH, 1986) 




HhCJIO BHflOB BOAOpoCJieft 


XapSKTepHCTHKa yqacTKa 

cnnese- 

jieHMe 

aeJiCHHe 

jKejiToae- 

jieHue 

AHaTOMO- 

Bue 

BCero 

Mhctob no^Ba 

5 

42 

19 

4 

70 

SarpasHeHHaa 6ypoBbiMH pacTBOpaMH 
3arpfl3HeHHaH: 

18 

20 

4 

2 

44 

cbipoii He(5[)Tbio — 1 roA 

— 

4 

— 

— 

4 

20 JieT 

3 

20 

4 

3 

30 

CTO'iBHMlI BOJi;aMIT — 1 TOJI 

12 

9 

— 

— 

21 

2 ro^a 

24 

2 1 

1 

3 

30 

18 jieT 

12 

13 ' 

8 

16 

49 

DJiaCTOBblMB aCHflKOCTHMH 

7 1 

5 

— 

1 

13 


ajiBro^Jiopy. CTencHB no^aBJicHHa saBHCHT, KaK noKasano b cnei^naaBHBix 3 Kcne- 
pBMCHTax, OT ji;o 3 H 3 arpa 3 HBTeaa h ot CTenenn coxpaHHocTH noaBesHoro h pacTH- 
TcaBHoro noKpoBOB. HanSojiee ayBCTBBTCjiBHHMH k sarpaBHCHBio hc^tbk) oKasa- 
jiBCB a^ejiTOsejiCHHe h ^BaxoMOBHe BOAopocjin, noaxH hojihoctbh) HcaeanyBinHe 
;^aa^e npn caa 6 oM 3 arpa 3 HeHHH. 

KaK bh;i;ho, CBipaa hc^tb aBaacTca ohchb TOKcnaHOH, h b nepBBiB ro;ni H 3 bo- 
j^opocjien ocxacTca 2—4 BB^a aeaeniix Bo;i;opocjieH (b pasHHx OHHTax). ^aate aepea 
20 jrcT cooSmecTBO BOji;opocjieH ^^ajieKO ot BoccTanoBjicHHa, hto roBopnT o j^jiHTejiB- 
HOCTB Ji;eHCTBHa CHpOH HC^TH. ToKCBaHBI H HJiaCTOBHC H^BflKOCTH. MHHepaJIB 30 - 
BaHHBie CTOHHBie BO^BI BBISBIBaiOT CBJIBHOG HOAmejiaaHBaHHe nOHBH, HTO Be;nieT K pe3- 
KOMy HBMeHeHBH) BOji;opocjieBBix coo 6 ni;ecTB: na noBepxHocTH noaBBi oSpaayioTca 
njiacTH CHHeaejiCHiix BOAopocjiefi c ^OMHHBpoBaHHeM Microcoleus chthonoplastes^ 
noxo»:He Ha TaKBipuBie KopoaKH (FoajiepSax h ;i;p., 1956), a caMa imepHOBO-no^ao- 
jiHCTaa noana npeBpamaeTca b coaoHaaK. Ho Mepe nocae;i;yioni;ero pasBBTBa co- 
aoHaaKOB-cojiOHii;oB yMCHBinaeTca pojiB CHHeaejieHHX h BOspacTaeT poaB ;i;HaTOMO- 
BBIX, XapaKTepHBIX JXJin COJIOHIi;OB. 

T. A. EjiBiHHHa (1986) ne tojibko BBi;i;ejiHJia aepTBi Bo;niopocaeBBix cooSmecTB, 
xapaKTcpHBix pa3HHX 3TanoB aarpasHCHHa h caMOoaBn^eHBa noaa npn B03ji;eH- 
CTBHH He(|)TeAo6HaH, HO H BHHBHJia BB^H Bo;i;opocjieH, HH;i;Hii;HpyK)ni;He onpeACJiCH- 
HBie TexHoreHHBie Hapyrnenna noaBH. 

IIpHBe^eHHBie MaTcpnaJiH o bo 3 moh«hocth ajiBroHH;i;HKai];HH aapoTexHoren- 
Horo H HC^TaHoro 3 arpa 3 HeHHa noaa aBJiaioTca jibhib 0Tji;eaBHBiMH npnMepaMH. 
HMCCTca HGMajio ^pyrnx ^aHHBix o peaKii;Bax BO^opocaeB Ha MHoroo 6 pa 3 HBie Tex¬ 
HoreHHBie HapymeHBa noaB: Ha napyrneHna, CBaaaHHHe c yrJie;i;o 6 E[aeH[ (flopoxosa, 
1989), Ha 3 arpa 3 HeHHe noaB noBepxHocTHo-aKTHBHBiMH Ben^ecTBaMH (XanncJia- 
MOBa H jip., 1988), Taa^eJiBiMH MeTaajiaMH (Pipe, Shubert, 1984), na coctbb rpyn- 


449 



TOB pasjiHHHHx npoMBiniJieHHHx OTBajioB (cboakh: HeranoBa, 1972; nirnna h ^p., 
1985, H Ap.). 

2.3. AjibroHHAHKaniHH caHHTapnoro coctohhhh hohbh. Eiii,e b 1927 r. JI. M. Fo- 
pOBeA-BjiacoBa CAejiajia nonHTKy anajiHsa BOAopocjiefi sarpHBHeHHHX ropoACKHX 
noHB. HoapoSho HsyHHJia BOAopocjin KaK noKaaaTeJin caHHTapHoro coctohhhh 
noHB r. BoponiHJiOBrpaAa Mockbhh (1973). ^jih hohb nacejienHHX mgct oKaaajiHCb 
xapaKTepHbiMH asoTOJiioSHBHe seJieHbie h CHHeaejienHe BOAopocjiH, cpeAH KOTopbix 
SbiJio MHoro P- H a-Me30canpo6Hbix (|)opM. Abtop a^bt chhckh bhaob, npHyponen- 
Hbix K noHBaM pasHOH CTeneHH sarpHBHeHHH. Ojiopa BOAopocjiefi b ropOACKHx non- 
Bax pesKo OTjiHnajiacb ot ajibro^jiopbi AejinanoH CTennon nonBbi. Ecjih b hogjiba- 
HBH }KBJIT03BJIBHbIB COCTaBHJIH 39.1 % BHAOB, TO B TOpOACKHX nOHBaX — TOJIbKO 
6 %. OSmiBB pa3H006pa3HB bhaob PB3K0 BOBPOCJIO, OCoSbhHO 3a CHBT CHHB3BJIBHbrX 
H AUaXOMOBblX. yBBJIHHHJiaCb H HHCJIBHROCTb RJIGTOKI HaHSoJIbHIBH OHa 6bIJia B HOH- 
Bax c HanSojibHiBH ctbhbhbio opraHHHBCKoro aarpHBHBHHH. 

B nOCJIBAHBB BpBMH C BOBpaCTaHHBM 3arpH3HBHHH TOpOACKOH CpBAbI paCHIHpH- 
BTCH HHTBpBC H K BOAOpOCJIHM TOpOACKHX HOHB. 

B HTOTB npeACTaBJIHBTCH B03M0>KHbIM A^Tb HpeABapHTBJIbHyiO CXBMy ajlbro- 
HHAHKaAHH HBKOTOpHX BHAOB TOKCHHHOCTH HOHBH, BH3BaHHOH X03HHCTBBHH0H 
ABHTB JlbHOCTbK) (xaS JI. 5). 


TABJIMIIA 5 

rpynnti BOAopocjien, HHAHAHpyioiAHe 3arpH3HeHHe none 


Bhau 3arpH3HeHHii 

CHHesejiGHue 

SejiCHHe 

HCejiToaeJie- 

Hue 

AwaTOMOBHe 

BuTOBoe 3arpfl3HeHHe 

+ 

0 


+ 

SacojieHHe 

+ 

0 

— 

0 

He^TflHoe 3arpfl3HeHHe 

0 

0 

— 

~ 

IloAKncjieHne «khcjjothhmh ©caAKaMH» 

— 

0 

— 

0 

nOAKHCJieHHe maXTHBIMH BOAaMH 

— 

0 

— 

_L 

1 

IlaKonjiGHHe MeTajijiOB: Cu 

— 

— 

— 


Ni 

HaKonjieHHG hgcthahaob: 

— 

0 

— 

— 

rGp5HAHAH 

— 

0 

— 

0 

300AHABT 

HGTpaAHAHOHHBiG yAo5peHHa: 

0 

+ 


+ 

OCaAKH rOpOACKHX CTOqHBIX BOA 

— 

0 

— 

0 

6bITOBB£G OTXOABT 

— 

0 

— 

0 

HaKOnJIGHHG AGMGHTHOH HBUTH 

+ 

0 

— 

0 

IlOBGpXHOCTHO-aKTHBHBTG BGIAGCTBa 

— 

0 

— 

— 


irpHMenaHHe. «-|-» — CTHMyjraAHH; «—» — noAaBneHne; «0» — ycTon^iHBOCTb. 


IIpH BCBM pa3H006pa3HH OTKJIHKOB BOAOpOCJIBH Ha paajIHHHblB 3arpH3HBHHH 
6pOCaBTCH B rjiaaa HOBBABHHB >KBJIT03BJIBHbIX BOAOpOCJIBH, KOTOpHB HBpBHMH «BH- 
6HBaiOTCH» H3 BOAOpOCJIBBHX COOSlQiBCTB HpH JIIOSOM 3arpH3HBHHH HOHBH. Mo>KHO 
CHHTaTb H^BJITOBBJIBHHB BOAOpOCJIH, OCoSbHHO OAHOKJIBTOHHblB, HOKaaaTBJIHMH HH- 
CTOTbl H BAOpOBbH HOHBH. Hx HCnB3HOBBHHB CTailOBHTCH CHTHaJIOM HBSjiarOHOJiyHHH. 
OAHaKO HOnBBHHblB BOAOpOCJIH, KaK H APyrHB CnopOBbIB paCTBHHH, HCnOJIb3yBMbIB 
B KpHHTOHHAHKaAHH, HMBIOT OTMBHBHHblB X. X. TpaCCOM (1986) CJiaSblG CTOpOHH, 
B nacTHocTH: HHorAa cocxaB boaopocjibh yKaabiBaBT iia ctbhbhb oSiabto aarpnanB- 
HHH 6b3 AH(J)(J)BpBIII];HpOBKH OTABJIbHbIX HOJUIIOTaHTOB*, HHAHKaXOpHbie BHAH H 
COoSlABCTBa, BBpOHTHO, HB OAHHaKOBO pBaTHpyiOT Ha 3arpH3HBHHH B pa3HbIX KJIH- 
MaTHneCKHX yCJIOBHHX. 

J^aJIbHBHHIBB HaynBHHB BKOJIOrHH KaK OTABJIbHbIX BHAOB HOHBBHHblX BOAOpoCJIBH, 
TaK H noBBABHHH HX coo6m;BCTB no3BOJiHT paapaSoTaTb bkchpbcchhb h AOCTaToniio 
TOHHblB MBTOAbI OABHKH TBXHOTBHHblX B03ABHCTBHH Ha OKpy^KaiOIQiyiO CpBAy H HO- 
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MOHteT ycTaHOBiiTb KpiiTHHecKiie AOBBi 3arpH3HeHHH. B. VVhitton (1984) ^onycKaeT 
Hcnojib30BaHiie BOAopocjiea b KanecTBe HHji;HKaTopoB h mohhtopob, noHHMan no^ 
HH^HKaTopoM opraHH3M, KOTopHH npe^nojiaraeT naJiHHHe hjim oTcyTCTBne onpe- 
AejieHHOH HacTH 0Kpy?KaK)iii,eH cpeAti, a no^ mohhtopom — opraimaM, kqtophh 
Hcnojib3yeTCH ajih KOJinnecTBeHnoH oii;eHKH. 
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Soil algae have been used as ecological indicators for different purposes: 1. the diagno- 
:stics of soil-forming processes in different soils with the help of algae associations; 2. the 
indication of anthropogenic changes of soil properties; particularly in its agricultural utili¬ 
zation and in soil pollution (agricultural, technogenic, etc.) The preliminary scheme of algal 
indication of different types of soil pollution is presented. 
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K. JI. BHHorpa^osa 

nPOBJIEMAl HCHSHEHHBIX OOPM 
y MOPCKHX BEHTOCHBIX BOaOPOCJIEI! 

K. L. VINOGRADOVA. THE PROBLEM OF LIFE FORMS IN MARINE BENTHOS ALGAE’. 

npodjIGMa JKHBHGHHHX $OpM paCCMaTpHBaGTCfl npBMGHHTGJILHO K MOpCKHM ChlOTOphlfta,. 
Phaeophyta, Rhodophyta. KpaTKHii oSaop KJiaccn$HKaii,Hn noEasHBaGT, hto jkhshghhhg |)opMLi: 
y BOflOpOCJIGf ^BMaiOTCfl KaK COBOKynHOCTL npHCnOCo6HTGJILHHX OCo6gBBOCTGH, npn BTOM 
CHHTaGTCfl, HTO MUp$OJIOrHK) (J)OpMHpyGT CpGJi;a. HByBGHIlG IipHCnOCo6jIGBHH BG HCHGpBBaBaGT 
06iniG6H0JI0rHHGCK0r0 COAGpHCaHHH npo6jIGMBI H^HBHGHIIfclX (j)OpM. Mop(|>OJIOriiHGCKHG TBIIH H. 
KOHBGprGHIlHK) HGJTB 3 H paCCMaxpHBaTB KaK pGSyJIBTaT npIICn0C06HTGJiBB0H 3 B0J 1 I 0 I 1 ,HH. IIpHBRHri, 
no KOTOpOMy MOp^OJIOrUHGCKOG pa 3 H 006 pa 3 HG MOHmO ynopHffOHHTB, HCXOflfl M 3 3 KOJIOrHH, CJIG- 
flyGT HCKaTB B $yHKRROHaJIBHOH HHTGpnpGTan;HH M0p$0JI01'HH. BoAOpOCJlH MOHmO paSflGJlMTB- 
Ha, HGCKOJIBKO (J)I 13 HOHOMHHGCKHX THHOB, Ka>KflBm H 3 KOTOpHX o6'BGflHHBGT BH^BI C OnpGJi;GJIGHHOH 
BGJIHHHHOH y;a,GJIBHOH HJIOmajIiH HOBGpXHOCTH CJIOGBMII];a, XOTfl H pa 3 HOH MOp^OJIOrHH, H XapaK- 
TGpnayGTCH cbohmh npoflyKn;HOHHHMH ocoSghhocthmh. TaKOG ^gjigheg, noflo6HOG i^gjigbhio bbic- 
mMX paCTGHHH Ha TpaBBI, KyCTapHHKH H flGpGBBH, HpG 3 BHHaHHO BaH«HO B $HTOn;GHOJIOrnHGCKOM 
aCHGKTG C TOHKH 3 pGHHfl $yHKIl,IIOHHpOBaHHH 3 KOCHCTGM D 3 GJTB$a. 

IIpoSjieMa H{H3HeHHHX $opM B SoTaHHKe paspaSaTBiBaeTCH npeHMyiii,ecTBeHHo 
Ha BHCniHX paCTGHHHX H B OTHOCHTG^IIbHO HeSHaHHTeJIBHOH MGpe — Ha BOAOpOCJIHX. 
BMecTe c tgm HayHenne hhbihhx pacTGHHH, ojiHi];eTBopHioii];Hx HanaJiBHHe 3TanBi 
3B0JII0I];HH, HBMeTCH BeCBMa HJIOAOTBOpHBIM C TOHKH 3peHHH n03HaHHH 3aKOHOMep- 
HOCTen o6iii,e6HOJiorHHecKHX hbjighhh. 

B HacTOHii];eH CTaTBe o6cy>Kji;aeTCH cospeMenHoe cocTOHnne npo6jieMBi H^naHen- 
HHx $opM y BOAopocjiefi npHMeHHTejiBHo K MopcKHM Chlorophyta, Phaeophyta,. 
Rhodophyta. IIoCKOJIBKy BOffOpOCJIH — 3T0 MHO>KeCTBO CaMOCTOHTeJIbHHX (|)HJiyMOB^ 
HMeH)iii,Hx paanyio CTeneHB Mop^ojiorHHecKon AH(|)(|)epeHi];Hau,HH h nacejiHioiE^Hx 
BCe H3BeCTHHe MeCTOoSlITaHHH, oScyjKAeHIie ?KH3HeHHHX (|)OpM BOAOpOCJieH B R;eJIOM 
c^eJiajiG 6 h ero cjihhikom pacnjibiBHaTLiM. MopcKne aejieHLie, Syptie h KpacHbie 
BOflopocjiH cocTaBJiHiOT eAHHyio rpynny Kan MHoroKJieTO^Hbie, npeHMymecTBeHHO' 
MaKpocKoniinecKHe (|)opMi>i, o6HTaioii];He h 3BOJiK)ij,iioHHpyioii(.He b o^hoh bkojiofh- 
HecKOH HHme. 9 to SenTOCHue opraHH3MLi, KOToptie iiacejiHioT Bepxnne OTji;ejii>i 
mejib(|)a h naynaiOTCH oahhmh MeTo^aMH. 

B rpynne MopcKHX Boji;opocjieH-MaKpo$HTOB naSjiiOAaeTCH HpeaBLinaHHoe 
MHorooSpaane Mop^ojiornHecKHx h SnoJiorHHecKHx ocoSenHocTen. S^ecb npeA- 
CTaBJieHbl BOffOpOGJIH MHKpOCKOHHHeCKHX H FIiraHTCKIIX paaMGpOB, HMeK)m,He BH^ 
HHTen, HJiacTHH, jiHCTbeB, KopoK, KycTOB, mapoB H T. n. Hhth MoryT Sbitb paaseTB- 
JieHHHMH H npOCTbIMH, CTeJHOH^HMHCH H npHMOCTOHHHMH, TOHKHMH H rpySblMH^ 
CraSHCTblMH, XpHII];eBaTHMH, KOKHCTHMH. OhH MOFyT SbITb HOCTpoeHH H3 O^HOFO, 
AByX, HeCKOJIbKHX, MHOFHX pH;i;OB KJieTOK, SUTb nOJIHMH HJIH aaHOJIHeHHBIMH 
$epeHii;HpoBaHHBiMH TKaHHMH. HMeeTCH SoJiBmaH rpynna o6Bi3BecTB;iieHHBix (|)opM 
KopKOBoro, KopaJiJionoAoSHoro, rpySoHHTeBHAHoro CTpoeHHH. JIioSaH BHemHHH 
(|)opMa cjioeBHiii,a mo^kgt ji;ocTHraTBCH nepea paanooSpaanoe anaTOMnnecKoe CTpoe- 
HHe. BOAOpOCJIH-MaKpO^HTBI XapaKTepHSyiOTCH paSHOH npOffOJI>RHTe;iIBHOCTBK> 
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:«kh3Hh: ot hgckojibkhx ne^ejiB hgckojibkhx agchtrob jigt; ohh hmgiot cjio>khbih h 
MHOrOoSpaSHBIH I];HKJI, B KOTOpOM HOJIGBaH H SeCHOJiaH $OpMBI pa3BH- 

THH cymecTByiOT OT^eJiBHO HJiH pa3BHBaiOTCH o^na Ha APyron, npa 3tom ohh ho- 
onepe^HO cMenniOT Apyr Apyra hjih Ka^K^aH h3 (|)opM b Tenenne pn^a noKOJienHH 
»ocnpoH3BOAHT cgSh; oAHa H3 $opM pa3BHTHH Mo^Kex peAyAHpoBaTBCH. XapaK- 
TepHH KaK H30M0p$HaH, TaK H reTepOMOp(|)HaH CMeHH (|)OpM pa3BHTHH. HHTepeCHO 
OTMeXHTB, HTO BCG 3TO MH0r006pa3HG MOp(|)OJIOrHHGCKHX H SnOJIOrHHGCKHX THHOB 
€yni;GCTByGT b cpGAe, KOTopan no cpaBHGHHio c naaoMHon hbjihgtch naMHoro 6ojigg 
OAHOpOAHOH. OcHOBHHMH ^aKTOpaMH, OnpGAeJIHIOni,HMH }KH3HGAeHTGJIBHOCTB BO- 
AopocjiGH H Hx pacnpGAeJieHHG b npocTpancTBG h bo bpgmghh, hbjihiotch tgmhg- 
paxypa boabi, cbgt, rHApoAHnaMHHGCKHH (|)aKTop, Shoighbi, xapaKTGp rpynxa, 
JIGAOBHH pG}KHM, CTpGCC CO CTOpOHH (|)HTO(|)arOB. OhGBHAHO, HTO $OpMa CJIOGBHHlia 
H pHTM paSBHTHH npHCnOCo6jIGHBI K OHpGAeJIGHHBIM yCJIOBIIHM. HanpHMGp, B MGCXaX, 
tab CKaSBIBaGTCH HCTHpaiOlAGG A^HCTBHG JIBAa H TAB rpyHTBI HOABGpraiOTCH HGpGMG- 
Hl^GHHHM, BCTpGHaiOTCH BOAOpOCJIH C KOpOTKHM }KH3HGHHBIM AHKJIOM — CG30HHHe 
4)0pMBI, 3$GMGpBI. B aan^HH^GHHHX OT HpnSOH MGCXaX paSBHBaiOTCH KpyHHBIG, HIH- 
pOKOHJiaCTHHHaTBIG (|)OpMH, Ha HpnSOG — MGJIKHG, yaKOHJiaCTHHHaTBIG. CnJIBHaH 
paAHaAHH, AB^CTBHG OKGaHHHGCKHX BOJIH H HaJIHHHG SoJIBHIOrO KOJIHHGCTBa $HTO- 
^aroB npHBOAHT k ocoSoMy oSjiHKy BOAopocJiGH na tpohhhgckoh JiHTopaJiH. 

HGG xapaKTGpHBi BOAopocjiH MGjiKHG, rpySoH xpHH^GBaTOH (|)aKTypBi, oShjibho pas- 
BGTBJIGHHHG, CTGJIIOni;HGCH, C SoJIBHIHM KOJIHHGCTBOM pa3H006pa3HBIX HpiICOCOK, 
KpiOHKOBaXHX BGTOHGK. TgCHO HGpGHJIGTaHCB, 3nH(|)HTHpyH, OHH 06pa3yi0T BOHJIOKO- 
oSpasHHG MaTBi. Tanan (|)opMa pocxa noMoraoT yABp^KHBaxB BJiary npn chjibhoh 
HHCOJIHAHH, npOTHBOCTOHTB npnSoiO H BHGAaHHIO (|)HTO$araMH. Ha HGCHaHBIX rpyH- 
Tax oSHTaiOT BOAOpOCJIH C CHJIBHO pa3BHTOH pH30HAH0H CHCTGMOH. ^JIH TpOHHHGCKHX 
BOAOpOCJIGH SoJIGG CBOHCTBGH H30M0p$HHH >KH3HGHHHH AHKJI, A^I^E BOAOpOCJIGH, 
oSHTaiOH^HX B yMGpGHHHX H XOJIOAHBIX BOAaX, — TGTGpOMOp^HBIH, HTO CBHSaHO 
€ CG30HH0H CMGHOH yCJIOBHH B HOCJIGAHHX. 

MnOrOOSpaSHG $OpM CJIOGBHH^a BOAOpOCJIGH, KOTOpOG COHGTaGTCH C XOpOHIO BBI- 
pa>KGHHOH KOHBGprGHAHGH, npHCn 0 C 06 jIGHH 0 CTB BOAOpOCJIGH K yCJIOBHHM CpGAH, 
eCTGCTBGHHO HpHBGJIH K HOHBITKaM yHOpHAOHHTB 3T0 MH0r006pa3HG, CBGCTH GTO 
K HGMHOrOHHCJIGHHBIM THHaM H A^TB HM 3K0JI0rHHGCK0G o6'BHCHGHHG. TaK B03HHK;II0 
HOHHTHG 0 }KH3HGHHBIX $OpMaX y BOAOpOCJIGH. ErO paspaSOTKa CBOAHJiaCB $aKTH- 
HGCKH K COSAaHHH) MHOTOHHCJIGHHBIX KJiaCCH(|)HKai];HH, HpH 3TOM Cyni,HOCTB HOHHTHH, 
npHHAHHBI BHABJIGHHH }KH3HGHHHX (|)OpM y BOAOpOCJIGH CHGAHaJIBHO HG o6cy}K- 
AaJIHCB. 

OaHOH H3 HGpBBIX HOHBITOK BBIABJIGHHH H{H3HGHHBIX (|)OpM y BOAOpOCJIGH MOTKKO 
CHHTaTB CXGMy MOp^OJIOTHHGCKHX THHOB,KOTOpyiO HpGAJIO^KHJI F. OltHianHS {1905). 
Oh crpynnnpoBaJi Sghtochbig BOAopocjiH b 8 thhob — KycTHCTHG h aPBbobhahhg, 
HJIGTGBHAHHG, JIHCTOBHAHBIG, MGHIKOBHAHHG H T. H. B OTABJIBHyK) TpyHHy OH oSbG* 
AHHHJI MGJIKHG 3nH(|)HTBI, 3HA0(|)HTH, HapaSHTBI paSHOTO CTpOGHHH. (riOAP06HOG H3- 

jTO}KGHHG MHorHx KJiaccH(|)HKaii;HH MO}KHO HaHTH B CTaxBG K). E. HoTpoBa, 1974). 

■CnHTaH, HTO MG}KAy BHGHIHGH $OpMOH CJIOGBHni,a H yCJIOBHHMH }KH3HH BOAOpOCJIGH 
cyn^GCTByGT npHHHHHan cbhsb, oh paccMaxpHBaJi bbiagjighhbig thhh KaK npHcnoco- 

6hTGJIBHBIG, Ba^KHOG 3HaHGHHO HpHAaBaH TaKHM $aKTOpaM, KaK CBGT H HOABH^KHOCTB 
boabi. TaK, KycTHCTan $opMa o6'BHCHHJiacB bjihhhhgm CBGxa, njiGTGBHAHan $opMa 
paccMaxpHBajiacB kkk hphchocoSjighhg k hoabh^khoh boab. B 3toh cxgmg kb^kabh 
rpynna OKaaajiacB cjihhikom hgctpoh h hg oSjiaAajia BHyxpGHHHM gahhctbom, bmg- 
CTHB B cg6h BOAopocjiH pasHOTO pa3MGpa, paaHoro anaTOMHHGCKoro ctpoghhh. 
HanpHMGp, K KOpKOBHM BOAOpOCJIHM ShJIH OTHGCGHH H MHKpOCKOHHHGCKHG GHH- 
4)HTBI H KpyHHHG JIHTO(|)HTBI, K JIHCTOBHAHBIM — TOHKOHJiaCTHHHaTBIG, H3 1 — 2 CJIOGB 
kjigtok (Ulva, Monostroma), h KpynnHG JiaMHHapHGBBiG TKanGBoro ctpoghhh. 

G. Funk (1927) hpgajio^khji cncTGMy }kh3hghhbix $opM, HcnoJiBaoBaB b Ka- 

HGCTBG OCHOBHOrO KpHTGpHH pa3MGpH CJIOGBHni,a BOAOpOCJIGH. Oh BBIAGJIHJI CJIGAyK)* 
EAHG rpynnH*. 1 — KpynHHG BOAopocjiH (TangG hjih SGawGGds), 2 — hsbgctkobhg 
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BOAopocjiH (Kalkalgen), 3— TOHKne Boffopocra neSoJiBinoro pasMepa (Feinalgen),, 
4 — MHKpocKonn^ecKHe BOAopocjin Menee 1 cm (Kleinalgen). Kan^^aH h3 3thx 
rpynn b cboh) OHepe^B no^pasAejinjiacB na MHoroHHCjienHBie no;i;rpynnBi KaK no- 
pasMepaM, TaK h no $opMe cJioeBHni;a. 9Ta cxeMa oKasajiacB y;i;o6HOH ;i;jih xapaK- 
TepncTHKH pacTHTejiBHOCTH HeanoJiHTaHCKoro saraBa, na ochobg KOTopon ona 
6Bijia pa3pa6oTaHa, o^HaKO oTcyTCTBne o6ni,ero npHHn;Hna npn BH;i;ejieHHH Mop(|)o- 
jiornnecKHx thhob AonycKaJio nx neoAHoaHannoe TOJiKOBanne h aaTpyAHHJio 6ojiee 
nmpoKoe HcnoJiBaoBanne cncTeMBi. 

CxeMa Mop(J)OJiorHnecKoro paanooSpaann, KOTopyio npe^Jio^KHji T. Gislen (1930),- 
npe^CTaBJiHeT coSon Sojiee ynopnAonennyio cxeMy Oltmanns. B nefi 3 ochobhhg 
rpynnH: Crustida — KopKOBBie naBecTKOBBie n nenaBecTKOBBie; Corallida — na- 
BecTKOBBie, 3a ncKjiioneHHeM kopkobbix; Silvida — nenaBecTKOBBie. B nocjieji;HeH 
rpynne BHji;ejiHioTcn Magnosilvida ($opMBi 6o;iiee 10 cm h Parvosilvida (^opMBi 
Menee 10 cm CaMan MHoronncjieHnan rpynna — Magnosilvida — BKJiionaer 

9 Mop^oJiornnecKHx thhob. 

yKaaanHHe cxcmbi cTponracB na Mop(|)OJiorHnecKOH ochobc. HonBiTKa hchojib- 
aoBaTB aKOJiornnecKHH KpHTepnia npn BHji;ejieHHH }KH 3 HeHHHX $opM xapaKTepna 
cxeMH W. Setchell (1924), coa^aHHofi b peayjiBTaxe nayneHHH Bo^opocjieH 
CaMoa. Bee Bo^opocjiH Setchell ;nieJiHT no OTHomennio k cojinennoH pa^HaniHH na 
re;iiHO$HjiBi h tojiho^oSh, npn BHAejiennn 6ojiee mojikhx rpynn ncnojiBaoBano 
necKOJiBKo KpHTepneB. B otoh cxeMe HMeioTcn TaKne rpynmj, Kan «pacTyni;He 
B rpoTax», «rH6KHe BOflopocjin, pacTyni;He b no;i;BHH{HOH BOfle», mnypoBH^HHe, 
CTejiK)ni;HecH, H3BecTKOBHe, aH;i;o$HTH h t. n. Hhhmh c;iioBaMH, rpynnH oKaan- 
BaiOTcn neconocTaBHMHMH, nenoTopHe na hhx Boo6ni,e ne necyr HH(|)opMaii;HK) o ca^ 
MHx BOji;opoc;iiHX. 

CnHTaH, HTO nejiBan y;niOB:iieTBopHTe;iiBHo oxapaKTepnaoBaTB n^nanennHe $opMH 
no Mop(|)OJiorHH, ran KaK $opMa cjioeBnn^a BO^opocjieH nacTOJiBKo MHoroo6pa3Ha,. 
HTO yjEOH^HTB 00, iman^e ynnTHBan KOHBepreHii;Hio, b orpaHnnennoe KOJinnecTBO 
THHOB npeaBHnaHHo Tpy;i;Ho, J, Feldmann (1937), HcnojiBayn npHHii;Hn PaynKHopa,. 
coaffaji KjiaccH(|)HKaii;Hio SHOJiornnecKHx thhob Sohtochbix Bo;i;opocjieH na ochobo 
npoAo;iiH<HTe;iiBHocTH }kh3hh h cnoco6a nepen^HBannH neSjiaronpHHTHHX yc;iiOBHH.. 
B BapnaHTO, onySjiHKOBannoM b 1966 r., cncTOMa Feldmann bhijihaht cJie;i;yK)ni;HM. 
o6pa30M. 

OfliHOJieTHHe BOfliOpOCJIH 

3$eMepo$HTH — bh^h, BCTpenaioni.HecH b Tenenne Bcero roji;a b pe- 
ayjiBTaTe nocjieAOBaTOjiBHOH cmohh noKo;iieHHH, ctb^hh hokoh hot. 
3KJiHncHO$HTBi — HacTB ro;i;a BoroTHpyiOT b MHKpocKonHnecKoir 
$opMe. 

jrHnHO(|)HTLi — neS^ttaronpHHTHBiH nepHo;i; nepe^KHBaioT b CTa^nn hokoh^ 
MnorojieT^HHe Bo^opocjin 

BoffOpOCJIH, y KOTOpBIX MHOrOJlOTHHM HBJIHeTCH BCO CJIOOBHH^e 
OaHepo(|)HTH — bh;i;h, HMeion^HO BopTHKajiBHBiH Ta:iiJioM. 
XaMO^HTH — BHAH, HMOIOn^He KOpKOBOe CJIOOBHH^e. 

Bo;i;opocjiH, y KOTopHx MHoro;iieTHeH HBjineTcn nacTB cjioeBHni;a 

reMH(|)aHepo(|)HTH — bh;i;bi, y KOTOpHx cexpannoTCH nacTB sep- 
THKa JIBHOrO CJIOOBHH^a. 

FeMHKpHHTO^HTH — bh;i;h, y KOTOpBIX coxpaHHOTcn 6a3a:iiBHaH 
nacTB c;iioeBHin;a. 

CxeMa Feldmann npHB^iieKaeT tom, hto ona ^rornnecKH BBi^ep^Kana, hto b hoh 
c^ejian aKn;eHT na TaKyio Ban^nyio CTOpony 6HOJiorHH, KaK npo;i;o;ii?KHTejiBHocTB 
H^H3HH H CHOCoS nope^KHBaHHH HOS^IiarOnpHHTHHX yCJIOBHH. C ee nOMOIIl,BH) MOn^HO 
B onpe;i;ejieHHOH Mepe xapaKTopnaoBaTB pacTHTOjiBHocTB b cbh3H c MecToo6HTaHHeAr 
H HHTepnpoTHpoBaTB npo;n;yKi];HOHHBie CBOHCTBa $HTo6eHTOca. Tan, b yMepennHx 
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Mopax 3KCTpeMaJiBHHe Shotoebi — cynpajiHTopaJiB hjih hhh\bioio cyGjiHiopajiB — 
HaceaaioT xaMC^HTH, cpe^Hioio jiHTopaJiB — (faHepo^iiTBi, BepxHioio cyCjiHTo- 
paJiB — reMii(j[)aHepo(|)HTBi. BnecTe c Ten 3Ty KJiaccH$HKaii,Hio xapaKTepnayioT ne- 
KOTopaa HeonpeAejieHHocTB rpynn h He^ocTaToano nojiHoe OTpaaceHae CEOJicran 
BOflopocjiefi, no3TOMy MHorne bh^h ne naxo^aT b nen CBoero MecTa. 9Ta cncTeMa 
OKasaJiacB nanSojiee nonyjiapHofi h nojioa^HJia Haaajio cepan hojioBhbix KJiacca- 
$HKaii;HH(Chapman, 1962; Katada, 1963; IleTpoB, 1974; Chapman, Chapman, 1976). 

HeTpoB (1974) paccMaTpHBaJi H<H3HeHHHe (|)opMBi Kan pasJiHHHHe npoaBaenaa 
a;i;anTan;HH k onpeji;ejieHHHM 3KOJiorHaecKHM ^aKTopaM. Tan, rHApo;i;HHaMHaecKHH 
$aKTop onpe^ejiaeT pa3MepH h $opMy caoeanma, HcrapaBDmee ;i;eHCTBHe jiB^a BjiaaeT 
Ha pa3MepH cjioeBHin;a, a TaKH^e na Haanane o6H3BecTBJieHHBrx (|)opM h mhkpocko- 
nnaecKHX CTa^Hn b n;HKjie paaBHTHa, (|)HTO(|)arH cnoco6cTByioT pasBHTHio asaecT- 
KOBHX (|)OpM a $OpM C MHKpOCKOHHaeCKHMH CTaAHHMH pa3BHTHH. KpOMB TOFO, 
pa3HOo6pa3Ee Mop^ojioraaecKax a pasMepHHx TanoB cjioeBama IleTpoB CBH3BTBaeT 
c ji;ocTHH{eHHeM MaKCHMajiBHOH HoaepxHocTa c^iioeBHma, aTO oSecneaaaaeT $oto- 
CHHTea a aaBJieaeHae 6HoreHHHX 3;iieMeHT0B. Ho (|)opMe cjioeBam^a oh BBi;i,ejiHeT 
6 $opM — KopKoayBD, mapoBHAHyio, mnypoBH^Hyio, n^nacTHHaaTyio, KycTHCTyio, 
Kopa;ii:iiOBHAHyK); no pasMepaM cjioeBan^a — 7 $opM. B pe3y;iiBTaTe cacTeMa Hot- 
poBa npeACTaBJiHOT co6oh cacTeMy Feldmann, ^onoMennyio npaanaKaMa Mop$o- 
jioraa. HanpaMep, b hoh moh^ho naaTa ne npocToreMa^aHepo^HTH, areMa^anepo- 
$HTH HBBecTKOBHe H HoaBBecTKOBBie, KycTHCTBio H njiacTEHaaTBie a T. n. 

V. Chapman a D. Chapman (1976), ctpomhcb k coB^anaio Bceo6'BeM;iiBDni.ea ca- 
CTOMH, B KOTopoB HamjiH 6h mocto bco rpyHHBi BOji;opocjieB a Bce $opMH npacno- 
co6:iieHHH, ycjioatHHioT cacTeMy Feldmann. IIo npaanaKy o6Bi3BecTBJieHHH Bce bo;];o- 
pocjia OHH ji;e;iiHT na 2 cepaa. Jl^ajiee aaBecTKOBBie BOji;opocjia ^eJiHTCH na 4 rpynnBi 
no Mop^ojioraa cjioeBHma. HeaBBecTKOBue BKJiioaaioT 16 rpynn, BH;i;ejieHHHX 
c yaeTOM oSpaaa H^asna, Mop$o:iiorHH, npoAOJijKHTejiBHocTH a^asna a t. a* 

Ha anajiaaa cyni,ecTByK)ni;BX KaaccH$aKai];aB mohcho cocTanaTB npe;i;cTaBjieHHO 
o TOM, KaKoa cMHCJi BKJia;i;HBaeTCH b noHHTae a^aaneHHBix (|)opM y Bo;i;opocjieB. 
Bo3HHKHyB KaK Mop^oJioraaecKoe, oho nocTenenno ycjiojKHHJiocB a CTanoBajiocB 
noHHTaeM Mop(|)oaoro-6HOJioro-3KoaorHaecKHM, KOTopoe BKJiioaaJio b ceSn paa- 
jiHHHHe acneKTBi a^aaHa BOji;opocjieH KaK OTpaa^enae bjihhhhh paajiaaHBix (J)aK- 
TopoB cpe^H. Bce cyn^ecTByron^ae KJiaccH$HKan;Ha b onpe^ejieHHOH Mepe 3KJieK- 
THTOH, TaK KaK HHTaioTca BMecTaTB B ce6H pasjiaqHBie, aacTO nJioxo conocTaBa- 
MHe KpHTepaa. Ohh hocht aacTHBia xapaKTep, tbk kbk, c o^hoe CToponH, crpyn- 
napoBaTB orpoMHoe MHorooSpaaae Mop(|)OJiorEaecKBx a SaojioraaecKax TanoB 
^aKTaaecKa HeaoaMOJKHo, c ji;pyroH — $opMBi npacnocoSjieHHH apeaBBiHaano mhofo- 
o6pa3HH. npacnocoSjienae npoHBJiaeTcn ne tojibko b Mop(|)OJioraB, paaMepax, 
npo;i;oaa{HTejiBHocTa a^aana, ho a b BoapacTHBix cocTonnanx, xapaKTepe pocTa, 
anTeHCHBHocTa paaMHoa^enaa, cooTHomenaa BereTaTaBHoro, Secnojioro, noJiOBoro 
paaMHoa^enaa a t. n. IIoBTOMy cyni;ecTByion;He KJiaccB(|)EKaH,Ha, HBiTaacB oTpaaaTB. 
npacnocoSjieHae Bo;i;opocjieH k cpe;i;e, OKaaBiaaiOTca Kaa^A^a paa Heji;ocTaToaHO 
BH^opMaTHBHHMH, aaTpyAHHTeaBHHME ;i;jia acHOJiBaoBanaa, TpeSyioT ^onojiHenaB^ 
ESMeneHaH b aaBacHMOCTa ot KOHKpexHoro MaxepaaJia. CxanoBaTca acno, hto 
nocjie;i;yioni;ee coa^ianae KJiaccH$HKan;aH npa xex ate no;i;xo^ax HenepcneKiaBHO, 
TaK KaK He npHBeji;eT k ax Kap;i;aHaJiBHOMy yjiyameHaio. npaanna aaKJiioaaeTca 
B TOM, HTO, noHHMaa noA ataaHeHHHMH (|)opMaMH coBOKynnocTB npacnocoCaTejiBHBix 
oco6eHHOCTeH, co3;i;aTB cacTOMy, KOTopaa cyMejia 6bi oxBaxaTB Bce acneKTBi npa- 
cnocoSjienaa Bo;i;opocjieH a crpynnapoBaTB Bce MHorooSpaaae Mop^ojioraaecKax a 
6HoaorHaecKax xanoB xaKHM o6pa30M, htoSbi Kaat^tia xaKcoH namea b nea cBoe 
MecTO, (|)aKTaaecKH neBoaMoatno. TeopexaaecKa xaKyio cacxeMy MoatHO npe^cxa- 
BaxB ToaBKo KaK rycxyio, caoatHo nepenaexeHHyio cexB c MHorocxopoHHHMH caa- 
aaMH B peayaBxaxe KOMSanapoBanaa npaanaKOB. OaeBa^Ho, axo npa xaKOM noA- 
xo^e KaatAtia Ba;i; npe^cxaBaaeT coSoa «HenoBTopHMyio ataanenHyio $opMy KaK 
cacxeMy Mop^o^aaaoaoraaecKax npaanaKOB a cbohctb, KonTpoaapyeMBix b ohto- 


2 BoTaHHHecKHit Htypnaa, M« 4, 1990 r. 
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.renese 3 KOJiorHeH MecTOo6HTaHHH» (FojiySeB, 1973 : 4). Gyiii,ecTByioii];He KJiaccH^H- 
KaniHH npaBHJiBHee paccMaxpEBaTB Kan THnojiornHecKHe cxeMH. Ecjih CTaBHTB 
nepeA coSofi sa^a^y noanaHHH MHorooSpasHH npncnocoSjieHHH Bo^opocjien k cpe^e, 
n;ejiecoo6pa3Ho nonra no nyra ycoBepmeHCTBOBannH TaKHX cxgm, cosAannH rano- 
jiorHHecKHx cxeM pasjiHHHHX npH3HaKOB. OcHOBHan Tpy;i;H0CTB npoSjieMH cbg- 
ji,eTCH Tor^a k bh^bjighhio cyin;ecTBeHHHx npHanaKOB h aAeKBaxHOMy OTpa^Kennio 
MH 0 r 006 pa 3 HH npOHBJIGHHH TOFO HJIH HHOFO npH3HaKa. B BaBHCHMOCTH OT Ba^aH 
Hcc;iieAOBaHHH mo^kho ncnojiBBOBaTB Ty hjih nnyio cxeMy hjih cpasy necKOJiBKO 
cxeM. TaKOH ji;H(|)(|)epeHn;HpoBaHHHH no^xo^ cnmaji ii;ejiecoo6pa3HHM M. Katada 
(Katada, 1963; Katada, Satomi, 1975), KOTopBiS npe^jio^KHji ji;Be chctomh: o^ny, 
nocTpoennyio no npHHD;Hny cncTeMH Feldmann, ji;pyryio — Kan coBpeMennyio 
MOAii(|)HKan;Hio cncTeMH Funk. 

HBynenne npHcnoco6jieHHH ne ncnepnBiBaex co^ep^KaHnn npoSjieMBi ^Knanen- 
HBix $opM H ne Mo^KGT OTpasHTB 66 o6ni,e6HOjiorHn6CKoro ananeniin. Ilpn cjihuikom 
mnpoKOM noHHMaHHH ^KnanenHon $opMH cmhcji npoSjieMBi TepnGTcn. Ecjih, BepnyB 
^HSHennoH (|)opM6 nepBonanajiBHHH cmhcji, paccMaxpHBaTB 66 Kan Mop^ojioro- 
BKOJiorHHecKyio KaxeropHio, to b 3tom cjiynae o6iai66HOJiorHn6CKHH HHTopec npo^- 
CTaBJineT Bonpoc o cbhbh Mop(|)or6He3a c aKOJiornoH n onpe;i;ejieHHe npimi^nna, no 
KOTOpOMy CyTB }KH3H6HHOH CTpaxerHH BO^OpOGJIGH OTpa^KaOTCH B MOp(|)OJIOrHH. 

npHBBIHHO }KH3HeHHH6 (|)OpMBI BOAOpOCJIGH nOHHMaJIHCB KaK «COBOKynHOCTB 
Mop$ojiorHHecKH H 3KOJiorHH6CKH cxo^HHx opraHH3MOB» (neTpoB,1974 : 19), T. 6. 
noApasyMGBaJiocB, hto oSHTanno b cxo^hhx ycjioBnnx ;i;a6T cxo^Hyio Mop(|)OJio- 
THio. IIpHMGHHTejiBHO K BBicmHM pacTeHHHM TaK >Ke npHSHaoTCH ^opMHpyioHiian 
poJiB cpe^Bi: «Oji;hh h t6 }Ke ycjioBHH cpe^H h3 pasnoro (|)HjioreH6THn6CKoro Maxo- 
pnajia nyx6M oxSopa coa^aiox o^ny h xy }Ke 3Ko6HOMop(|)y hjih Sjihbkhg 3Ko6ho- 
Mop(|)H» (JlaBpenKo, CBoniHHKOBa, 1965 : 261). Kononno, Bpn^ jih mo^kho oxpHn;axB 
CBHBB oSjIHKa BO;i;opOCJI6H C yCJIOBHHMH oSHXaHHH. JlerKO 3aM6XHXB, nanpiiMop, 
Hxo njiacxHHH bh;i;ob Laminaria b Kyxax 6yxx hmgiox ranpoKonjiacTHnnaxyio (|)opMy, 
na npnSoHHBix Mocxax — peMHeBH;i;Hyio; KycxHcxBio bhji;bi na MHcax hhbkopocjibig, 
a B 3aiaiHm;eHHHx Mecxax — hgckojibkhx MoxpoB ajihhh h x. n. O^HaKO b i];6jiom 
xaKOH no^xoA k noHHManHio }kh3H6hhoh (|)opMBi y BO^opocjieH npe;i;cxaBJiHexcn 
ynpom;eHHHM. Mop(|)OJiorHH6CKH6 xhhbi h KOHB6preHu;Hio nejiBan paccMaxpiiBaxB 
KaK poayjiBxax npHcnocoSHxejiBHofi 3bojiioi];hh. HexpyAno BH^exB, nxo Mop^ojiorn- 
H6CKOe pa 3 H 006 pa 3 He MOpCKHX BO^OpOCJieH Hp63BBIHaHHO BGJIHKO, BM6CXe C XGM 
cpe^a, B KoxopoH ohh 3BOJiion;HOHHpyiox, oxnocHxejiBno o;i;HOo6pa3Ha. PacnpoAo- 
JI6HH6 MOp(|)OJIOrHHeCKHX THHOB H6 COOXBexCXByex paCnp6;i;ejI6HHIO M6CTOo6HXaHHH. 
B OAHOM MHKpOMGCXOoSHXanHH MOTKEO BCXpeXHXB HaSop M0p(|)0JI0rHH6CKHX XHHOB. 
KopKOBHG, KyCXHCXHG, njiaCXHHHaXHG, HBBeCXKOBHe, KpynnHG H MGJIKHG BOffOpoCJIH 
oSbihho npoHBpacxaiox pn;i;oM. H naoSopox, oahh h tox tkq Mop$oJiorHH6CKHH xnn 
•0Ka3HBa6Tcn xapaKxepnHM ajih aaBe^oMo pasjiHnnHx MecxooSHxanHH. B HaH6oji6e 
HBHO BHpa}K6HHOH $0pM6 3X0 npOUBJIHOXCH, KOX^a O^HH BHJi; npOH3paCXa6X B pa3- 
HBix ycjioBHHX. Cjieji;yeT oxmgxhxb, hxo BOAopocjiGH BecBMa xapaKxopHBi bhji;h 
c ninpoKOH 3KOJiorHHecKOH aMnjiHxy^oH. HajiHHne KOHBeprnpyiomHx $opM no^o- 
€xaxoHHO oSbhchhxb npoHBpacxaHHeM b cxo^hbix ycjiOBHnx (xor^a Ka^K^OMy mgcxo- 
oSiixannio cooxBOxcxBOBajia 6bi onpe;i;ejieHHan OKoSnoMop^a). MnorooSpasno (|)opMH 
y BOAopocjien, xaK^Ke KaK BecBMa xapaKxepnan ajih hhx KonBepreni^Hn (|)opMBi 
cjio6BHiii,a, noAHHHHexcn Sojiee rjiySoKHM o6m;HM aaKonaM Mop^ojiornnecKOH 3bo- 
jiioi];hh. IIpH 3X0M HBJiHmnnn «3KOJiorH3ai];Hn» Mop^oreneaa saxyniGBHBaGT caMo- 
€xonxejiBHoe snanenHe Mop(|)OJiorHH6CKHx aaKOHOMepnocxen bbojiioi^hh, nosnanHo 
KoxopHx npo^cxaBJinox orpoMHHH o6iii;e6HOJiorHH6CKHH HHxepec. Ha BOji;opocjinx 
JiGXKo npocjieAHXB, nxo ffHanaaon Mop(|)OJiorHHecKoro pasnooSpaann orpaniiHiiBa- 
excn jiornnecKH bobmo^khhmh BapHanxaMH. HanpnMop, MHoroKji6xoHHi>i6 (f)opMH 
AOHHBix BOji;opocjieH BO MHorHX rpynnax nponsonuiH ox kjigxkh, ocoBineH na aho. 
JlorHHGCKH AonycxHMHG BapnanxBi paaBHXHH xaKofi kjigxkh Sy^yT saBHcexB ox ko- 
jiHHGCTBa njiocKocxen ^gjighhu h hx pacnoJio^Kennn. B poayjiBxaxe mo>kho OHcn^axB 
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o6pa30BaHHe o^hoph^hoh sepTHKaJiBHOH hhth, CTejiioiii,eHCH oahophahoh hhth^ 
B CBOH) o^epeAB pasBeTBJienHon h ne pasBeTBJieHHOH, ahckobhahoh CTpyKxypBi, 
paBHOHHTHaTOH CTpyKTypBI H T. A- Bce 3TH BapHaHTBI HMeiOTCH B npHpOAe. PaSBH- 
THe OAHOpHAHOH BepTHKaJIBHOH HHTH MO}KHO npGACTaBHTB KaK AByxpHAHyK) H MHOFO- 
pHAHyio HHTB, KaK TpySKy, KaK OAHocjioHHyio n:iiacTHHy, AsyxcjiOHHyio, mhofo- 
cjioHHyio n;iiacTHHy b saBHCHMOcra ot bosmo^khbix BapnaHTOB b pacnoJio^KenHsi 
njiocKocTefi abjibhhh. Bce 3th BapnaHTBi xaKjKe HMeioTCH b npnpoAe, BCTpenaHCB. 
B npeAeJiax oahofo TaKCona. OSbhchhtb hx noHBJienHe nenocpeACTBeHHBiM bjihh- 
HHeM yCJIOBHH HejIB3H. CKOpee MO^KHO FOBOPHTB O tom, HTO B03HHKmHe THHBI Haxo- 
AHt hjih He HaxoAHT MecTo b npnpoAe, t. e. OKa3BiBaioTCH b paanon Mepe aAanxii- 
pOBaHHHMH K yCJIOBHHM aSnOTHHeCKOH H SHOTHHeCKOH CpeAH, H TOFAa HeKOTOpBie' 
H3 HHX no:iiyHaiOT npeHMyiD,ecTBeHHoe paaBHTHe. Hhbtmh cjiOBaMn, Mop(|)OJioFHHecKoe 
pa3HOo6pa3He npncnocaSjiHBaeTCH k cpeAe, ho ne ^opMnpyeTcn eio. 

B HOHCKax OCHOBHOFO npHHn;Hna, no KOTopoMy SecKOHennoe Mop(|)OJiOFHHecKoe 
pa3Hoo6pa3He mo^kho ynopHAOHHTB hcxoah h3 bkojiofhh, D;ejiecoo6pa3HO o6pa- 
THTBCH K ^yHKAHOHaJIBHOH HHTepnpeTai^HH MOp(|)OJIOFHH. AAanTaTj;HOHHaH CTpa- 
tofhh BOAopocjien cKJiaABiBaeTCH b pe3yjiBTaTe B3aHMOAeHCTBiiH $h3iiojiofhh^ 
M0p$0:iI0FHH H 3KOJIOFHH. BoAOpOCJIH — CJIOeBAOBBTO OpFaHH3MBI, y KOTOpBIX MOTa- 
6ojih3m ocyEAecTBJiHeTCH Been noBepxHocTBio cjioeBHma. OoTOCUHTea ii npoAyKTHB- 
HOCTB BOAopocjien HenocpeACTBenno CBHaaHBi c njioiii,aABH) noBepxHOCTH cJioeBHiAa^ 
OTHeceHHOH K o6T>eMy hjih Macce. 

B HOCJieAHee BpeMH Bce SojiBmee paaBiiTiie b MopcKOH ajiBFOJiOFHH nojiynaioT 
HccjieAOBaHHH ^yHKAHOHaJiBHOH Mop(|)OJioFHH BOAopocjioH (Littler, 1980, 1981; 
Littler, Arnold, 1980, 1982; Littler, Littler, 1980, 1984; XafijiOB, riapneBCKHH, 
1983), B KOTOpHX CBH3B $yHKn;HOHHpOBaHHH BOAOpOGJIBH, H HpeH^A© BCeFO HX HpO- 
AyKH;HOHHHX CBOHCTB, c Mop^oJioFiieH paccMaTpHBaeTCH nepea tbkoh noKaaarejiB, 
KaK njioin,aAi> noaepxHocTH cjioeBHin,a. PeayjiBTaxH 3thx HCCJieAOBaHHH hosbojihiot 
FOBopHTB o HajiHHHH OHpeAOJieHHHx «(|)yHKH;HOHaJiBHBix Fpynn». Hhbtmh cJiOBaMH, 
Bce BOAopocjiH mo}kho crpynnHpoBaTB b hbckojibko ^HSHOHOMnnecKiix thhob, Ka>K- 
AHH H3 KOTOpBIX oSTbeAHKHeT BOAOpOCJIH C OHpeAeJieHHOH BeJIHHHHOH yAOJIBHOH no- 
BepXHOCTH CJIOeBHma, XOTH H pa3HOH MOp(|)OJIOFHH, H XapaKTepH3yeTCH CBOHMH 
npOAyKI];HOHHBIMH 0 C 06 eHH 0 CTHMH. Ha OCHOBaHHH HaKOnJieHHBIX ABHHHX mokho* 
bhaojihtb b KanecTBe $yHKH;HOHajiBHHx rpynn TOHKOHHTHarHe, TOHKOJiHCTOBHAHHe, 
rpy6oi];HjiHHApHHecKHe, TOJiCTonjiacTHHHaTHe, HJienHCTHe H3BecTKOBBie, KopKOBBie 
$opMH. Ka>KAaH H3 3THX FpyHH AocTaTOHHO pa3Hoo6pa3Ha no BHemneH $opMe 
BXOAHin,Hx B Hee npeACTaBHTejien. TeopeTHnecKH, ecjiH hmotb ABHHBie no yAeJiBHoi: 
noBepxHocTH Bcex bhaob BOAopocjiefi, to hx mo^kho 6hjio 6bi KJiaccH^HAHpoBaTK 
no caMOH 3TOH BejiHHHHe. PoJiB $yHKn;HOHaJiBHBix rpynn b aohhoh pacTHTejiBHocTH 
BejIHKa. TaK, TOHKOHHTnaTBie H TOHKOJIHCTOBHAHBie (|)OpMBr oSjiaAaiOT SoJIBmOH 
yAOJIBHOH nOBepXHOCTBK), BBICOKOH npOAyKn;HOHHOH CnOCOSHOCTBH), ho MaJIBIMH 
SnoMaccaMH. Hpn 3tom b SojiBniHHCTBe cboom ohh npeACTaBJienBi boaopocjihmh 
MejiKHx paaMepoB c kopotkhm jKHsneHHBiM n;HKJiOM. Ohh hbjihiotch Ba?KHBiMH kom- 
noHeHTaMH jiioSoro cooSniiecTBa, ho AOMnniipyioT b neycTOHHHBBix cooSiAecTBax 
na nanaJiBHHx CTaAnnx cyKn;eccHH. HaoSopoT, Fpy6oii;HjiHHApHHecKHe, tojicto- 
nJiacTHHnaTBie, nsBecTKOBBie (|)opMBi hmoiot MeHBmyio yAOJiBnyio noBepxHocTB 
cjioeBHin,a, hhbkhh (|)OTOCHHTe3, ho SojiBrnne SnoMaccBi. CpeAH hhx npeoSjiaAaioT 
KpynnOTaJIJIOMHBie $OpMBI C AJIHTeJIBHHM H^aneHHBIM AHKJIOM. 9th BOAOpOCJIH 
AOMHHHpyioT B KjiHMaKCHBix coo6in,ecTBax. ConeTaHHe paaJiHHHBix ^ynKAHonajiB- 
hhx rpynn b coo6iii;ecTBax oSecnenHBaeT CTaSnjiBHocTB h cSaJiaHCHpoBamiocTB 
^yHKAHOHHpOBaHHH AOHHHX 3KOCHCTeM. B yCJIOBHHX aHTpOnOFeHHOFO 3BTpO(|)H- 
pOBaHHH KpynHOTaJIJIOMHHe BOAOpOCJIH, oSjiaAaiOIAHe HH3K0H HHTenCHBHOCTBIO 
yrjiepoAHOFO oSMena, OKaaBiBaiOTCH b 6oJiee yrneTennoM coctohhhh, hom mojiko- 
TaJiJiOMHBie, y KOTopBix npn hhtohchbhom yrjiepoAHOM oSMene HanSoJiBinaH Be- 
jiHHHHa HHTencHBHocTH (|)OTOCHHTe3a Ha6jii0AaeTCH npH 6oJiee bbicokoh CTenenn 
3BTpO$HpOBaHHH. 9 tH paBJIHHHH HOSBOJIHIOT C 006 in,eCTBy B li;eJIOM aAanTHpOBaTBCH 
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K 3BTpO$HpOBaHHIO 3a CHGT yCHJIGHHOrO paSBHTHH MeJIKOTaJIJIOMHHX 3nH$HTOB 

f(3aBaJiKo, 1985). 

EcJIH oSpaTHTBCH K paCCMOTpeHHBIM BHme KJiaCCH$HKai];HHM >KH 3 HeHHHX $OpM 
y Bo;i;opocjieH, to $yHKi];HOHaJiBHOH xpaKTOBKe }KH3HeHHHx (|)opM HanSoJiee coot- 
jBeTCTByeT BBiji;eJieHHe pa3MepHHx rpynn BOAopoc^iieH, b nacTHocTH cncTeMa, koto- 
pyio npeji;jiO}KHJi Funk (1927). 

IIOHHMaH }KH3HeHHBie $OpMH SeHTOCHBIX MOpCKHX BOAOpOCJieH-MaKpO(|)HTOB 
KaK (|)H3HOHOMHHeCKHe THHBI CO CBOHMH $yHKn;HOHaJIBHBIMH OCoSeHHOCTHMK, MO>KHO 

npoBecTH anajiorHK) c }KH3HeHHHMH $opMaMH HaaoMHHx pacTeHHH, ynoAoSHB 
MejiKOTaJiJiOMHBie $opMBi TpaBaM, KpynnoTajiJioMHBie — KycxapHHKaM hjih 
ji;epeBBHM. TaKHM oSpaaoM, HanSoJiee hjioaotbophhm npeACTaBjineTcn paccMOTpe- 
HHe npoSjIGMBI }KH3HeHHHX $OpM y BOffOpOGJIGH B $HTOI];eHOJIOrHHeCKOM acneKTe. 

Bonpoc o6 3bojiioi];hh ^khbhghhbix (|)opM i^botkobbix pacTenan HBJineTCH Ba>KHOH 
'COCTaBHOH HaCTBH) UpoSjieMH }KH3HeHHHX $OpM H aKTHBHO oScy^K^aeTCH B JIHTG- 
paType. BoJiBinoe BHaHenne npH^aeTCH HayaenHio HSMeneHan 6HOMop(|)OJiorHHecKHx 
cTpyKTyp B npe;i;ejiax TaKConoB na ochobg (|)HJioreHeTHHecKOH CHcxeMaTHKH n no- 
CTpoeHHH Mop(|)oreHeTHHecKHX pH^OB (cm.: CepeSpuKOBa, 1972; FoJiyGeB, 1973, 

H Ji;p. IIoCKOJIBKy TaKHX paSOT MHOFO H OHH HBBeCTHH SoTaHHKaM, B^eCB OHH He 
nepeHHCJiHioTCH). UccjieAOBanHH no 3 bojiioh;hh }KH 3HeHHHX (|)opM y BOAopocjien 
•<|)aKTHHeCKH OTCyTCTByiOT. 

Cjio}khoctb Bonpoca o6 3BOJiion;HH ^khbhghhhx (|)opM Bo^opocjien coctoht 
B CJIHIUKOM ninpOKOH TpaKTOBKe 3TOrO nOHHTHH. EcJIH nOHHMaTB nOA }KH3HeHHOH 
'(|)OpMOH KOMHJieKC HpHCHOCOSHTeJIBHHX OCoSeHHOCTeH, TO CTBBHTB BOHpOC o6 HX 
3bojik)I];hh HenpaBOMOHHO, tbk kbk oh CBe;i;eTCH k Bonpocy o6 3BOJiion;HH bhji;ob. 
IIpH M0p$0JI0r0-3K0JI0rHHeCK0H TpaKTOBKe }KH3HeHHBIX (|)OpM HByHCHHe HX 3B0- 
j[ioi];hh cboahtch k Mop(|)oreHeTHHecKHM Hccjie^OBaHHHM. O^HaKO paccMOTpenne 
3B0JII0n;HH MOp(|)OJIOrHHeCKHX CTpyKTyp B paMKaX npoSjieMH }KH3HeHHBrx $OpM 
HeJIBBH CHHTaTB HJIOAOTBOpHBIM, TaK KaK aKH;eHT Ha BKOJIOrHHeCKOe oSljHCHeHHe 
Mop(|)oreHe3a cy^naeT npoSjieMy Mop(|)OJiorHHecKOH 3bojik)h;hh. Fobophtb o6 3bo- 
J[I0I];HH (|)OpMH B CBH3H C 3KOJIOrHeH BHG BaBHCHMOCTH OT (|)HJIOreHHH — 3HaHHT, 
;i;onycTHTB 3BOJiion;HK), t. e. nanpaBJieHHoe naMeHenne ycjioBHH cpe^Bi. H HaKonen;, 
nocTpoenne Mop^oreneTHnecKHX pn^OB ji;aJieKo ne Bcer^a OTpa^naeT peaJiBHHe nyTH 
HBMeHeHHH Mop^ojiorHHecKHX CTpyKTyp. MeTOA Mop^oreneTHHecKHx pn^oB HMeeT 
ji;ocTaTOHHo ninpoKoe pacnpocTpaneHne b cncTeMaTHKe BOAopocjien. Mnorne 3bo- 
JIK)I];HOHHO-MOp(|)OJIOrHHeCKHe HOCTpoeHHH HCXO^HT H3 HOHBITOK BBIBGCTH MHOTO- 

oSpaane Mop^oJiornnecKHX thhob h3 oahoto hcxoahofo h npeACTaBHTB 3to mhofo- 
oSpasne peayjiBTaTOM nocjieAOBaTejiBHoS cmchh o^Horo Tnna ^pyrnM. CpaBHH- 
TejiBHoe HByneHHe BOAopocjien aacTaBJineT npHSHaTB, hto TaKne hohbitkh aanacTyio 
HBJIHIOTCH Cy6'BeKTHBHBIMH H OTpaHtaiOT HG 3BOJIIOH;HOHHyiO, a BCGFO JIHHIB JIOrHHe- 
■cKyK) HocjieAOBaTejiBHocTB. MeHHH OTAOJiBHBie HJieHH nocjieji;oBaTejiBHoro Mop(|)o- 
JiornnecKoro pn^a MecTaMH, mo>kho coCTaBHTB hgckojibko ero BapnaHTOB, HMeioniiHX 
OAHHaKOByH) CTeneHB AocTOBepnocTH. HMeeTcn mho^kgctbo npHMepoB, Kor^a npn- 
xo;i;htch npHanaTB bgpohthoctb HeaaBHCHMoro B03HHKH0BeHHH paanooSpaanH 
OAHOBHaHHHX CTpyKTyp H TaKCOHOB, T. G. KOF^a BHanaJIG BOBHHKaeT MHO}KeCTBO, 
HJIGHH KOTOpOFO B XO^G aBOJIK)H;HH, OKaSBIBaHCB aAanTHpOBBHHHMH 6oJiee HJIH MG- 
HGG, HOJiynaiOT neoAHHaKOBoe pasBHTHG. 

EcJIH HOHHMaTB ^KHBHGHHHG (|)OpMH KaK (|)H3HOHOMHHeCKHe THHBI, TO, yHHTHBaH, 
HTO MGJIKOTaJIJIOMHHG TOHKOHHTHaTBIG (|)OpMH HBJIHIOTCH HHOHGpaMH paCTHTGJIB- 
HocTH, paaBHBaioTCH Ha HanaJiBHHx CTa^nux (|)opMHpoBaHHH coo6iii,ecTB h npn btom 
npe^CTaBJiHioT coSoh HanSoJiee hphmhthbhhg TaKcoHH b kb^kaom na ot^gjiob 6eH- 
TOCHHX BOAopocjieH'MaKpo(|)HTOB, B onpe;i;ejieHHOH Mepe mo>kho fobophtb o tom, 
HTO OHH HBHJIHCB HGpBHHHBIMH HO OTHOHIGHHIO K BOAOpOCJIHM C FpySBIM H KpyHHHM 
cjioeBHmeM. O^HaKO TaKoe nanpaBJiGHne aBOJiion;HH hg hbjihgtch g^hhctbghhbim. 
Hgcomhghho, hto cgjigkhihh mjia b paanHx nanpaBjiGHHHX — b nanpaBJiGHHH o6- 
paSOBaHHH TOHKOHHTHaTHX $OpM (Cpe^H HHX MHOFO npGACTaBHTGJIGH H BHCOKOOp- 
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3raHH30BaHHLix rpynn) c HHxeHCHBHBiM yrjiepoji;HHM oSmbhomh oSpasoBaHHHKpynHo- 
"TaJi;jiOMHLix (|)opM c SoJiee hhbkhm yrJiepoAHBiM oSmbhom, ho umbioie^hx APyrne 
npeHMymecTBa, o6ecneHHBaioni;He $yHKi];HOHHpoBaHHe h CTaSnjiBHOCTB aKocHCxeM 
iiiejiB(|)a. 
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SUMMARY 

The problem of life forms is considered in reference to the marine Chlorophyta, Phaeo- 
iphyta, Rhodophyta. The review of classifications demonstrates that life forms of marine algae 
.are considered as a combination of adaptive features. At the same time it is considered 
that the environment forms the morphology. The morphological types and convergence 
^should not be regarded as the result of adaptive evolution. The principle according to which 
the morphological diversity can be regulated from the standpoint of ecology should be found 
in the functional interpretation of morphology. Marine algae can be divided into several 
physiognomical types, each of them uniting species with definite value of thallus area although 
*of different thallus morphology, but is characterized by certain productivity values. Such 
like division is similar to the division of higher plants into grasses, bushes and trees and is 
-extremely important in phytocoenological aspect from the standpoint of shelf ecosystems 
functioning. 
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0 nyTflx 3 bojik)i;hh h poactbehhwx cbasax 

B HPEflEJIAX HfEJITOSEJlEHBIX BOflOPOCJIEH (XANTHOPHYTA) 

T. V. D O G A D I N A. ON TRENDS OP EVOLUTION 
AND PHYLOGENETIC RELATIONS WITHIN THE LIMITS 
OP YELLOW-GREEN ALGAE (XANTHOPHYTA) 

IIpefljiaraeTCH opHranajiLHaH cxcMa $H.ToreneTH'iecKHx CBjiaea b npeflejiax OTMC.'ia Xantho- 
phyta. 

BonpocH CHCTeMaTHKH, 3 bojiiod;hh h (|)HJioreHHH }KejiT03ejieHLix BOAopocjies 
K HacTOHii];eMy MOMenry nejiBSH cHHTaTB b ;i;ocTaTOHHOH cTenenn paspaSoTaHHHMH. 
Cpeji;H ajiBrojioroB OTcyxcTByeT eji;HHoe Mnenne oTHocHTejiBHo oSBeMa, panra h 
nojioBKeHHH 3TOH rpynHH BOAopocjiefi b CHCTeMe opraHH^ecKoro Mnpa. J^a>Ke nasBa- 
HHe HccjieAyeMOH rpynnH hg^iibbh CHHTaTB ycTaHOBHBmHMCH, Tan KaK b pasjiHHHBix 
CHCTeMaTHHecKHX H (|)jiopHCTHHecKHX CBO^Kax HCHOJiBsyiOTCH jih6o ycTapeBBiHe Ha- 
3BaHHH, jihSo npeji;jiaraioTCH hobbig, apryMenTHpyeMHe paBJiHHHBiM o6pa30M. 

Ha npOTH^KGHHH BCefi HCTOpHH HByHeHHH H^eJITOaeJIGHHX BOAOpOCJien CHCTeMa HX 
npeTepneBa:iia paajiHHHHe HBMeneHHH h nepecTpoHKH h b i];e;iioM oTpa^Kajia BarjiH^H, 
rocno;i;cTBOBaBmHe b paaHBie nepHoji;H paaBHran CHCTeMaraKH BOAopocJien. IlepBaa 
CHCTeMa }Ke:iiT 03 ejieHHx 6 H;iia npeji;jio>KeHa A. Borzi ( 1889 , 1895 ), kotophh, ycxa- 
HaBJiHBaH HOBBiH nopHji;oK Confervales^ ccxpanneT ero b cocTaBe KJiacca Chlo- 
rophyceae, 

Ilocjie Bi>ixo;i;a pa6oT Borzi b Te^enne KparKoro nepHo;i;a BpeMenn (1897—1899 ) 
noHBJineTCH pn^ paSoT, nocBHiii,eHHHx onncanHio h ;i;eTajiBHOMy HaynenHio hobbix 
POAOB H BH^OB }KejIT03eJieHHX, a TdiKTKe HByHeHHK) I];HTOJIOrHHeCKHX OCOSeHHOCTeS 
BereraTHBHBix rjigtok h cTpoennio hoabh^khbix cTaAHH neKOTopBix npe;i;cTaBHTejieH 
3TOH rpynnBi BOAopocjiefi (Bohlin, 1897 a, b; Luther, 1899 ). 

HoBHe ;i;aHHBie Sbijih npoanamBHpoBaHBi A. Luther, kotopbih upniueji k aa- 
KJiioHeHHio o caMocTOHTejiBHOCTH H 3 yHaeMOH rpynuBi, BBi^ejinji ee h 3 cocraBa sejie- 
HBix BOAopocJien h BoaBeJi b panr K;iiacca. B u;ejioM KJiacc A. Luther cooTBercTBOBaJi 
nopHji;Ky Confervales A. Borzi, aa HCKJiioHeHHeM AoSaB^nennH hobofo nopuAKa 
Chloromonadales. HoBOMy Kjiaccy Aaercu HaaBanne Heterocontae^ ran KaK HanSojiee 
Ba^KHHM OTJIHHHTejIBHBIM npH 3 HaKOM 3 TOH rpynUBI OpraHH 3 MOB aBTOp CHHTaJI paaHO- 

}KryTHKOBOCTB uoABH^KHBix KJiGTOK (Luther, 1899 ). 

BarjiH^Bi Luther Ha caMocTOHxejiBHocTB hobofo Kjiacca Shjih noTO^pJKaHBi aJiB- 
rojioraMH Toro BpeMenn (Blackmann, 1900 ; Blackmann, Tansley, 1902 ). Bcjiefl; 
3a A. Luther cncxeMy Kjiacca nySraKyex K. Bohlin ( 1901 ), paccMaTpHBaioin,HH 
Heterocontae b Ka^ecTBe paBHonpaBHoro c ;i;pyrHMH KjiaccaMH Bo;n;opocjieH — 
Phaeophyceae, Chlorophyceae, Glaucophyceae. B npe^ejiax KJiacca Bohlin BH;a;ejiHeT 
ABa nopuAKa: Confervales Borzi h hobbih nopuAOK Vaucheriales^ bkjhohbh b nocjieA- 
HHH ABa ceMOHCTBa. IIpaBAa, oaho na hhx — Vacuolariaceae — Bohlin b OTJiHHne 
OT A. Luther Seper b ckoSkh, coMHeBancb, no-BHAHMOMy, b npaBOMepsocTH xaKoro 
CHCTeMBTHHecKoro nocTpoeHHH. 
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Dxa TOHKa apenHH ne 6Hjia noAAep^Kana A. Pascher (1937—1939), ne bkjiiohhb- 
inHM xjiopoMonaAOBBie b cocxaB Heterocontae h TpaKTyion^HM Aannyio rpynny bo^o- 
pocjien KaK 0 Tji;ejiBHi>iH KJiacc Chloromonadophyceae. Tgm ne Menee npoBHBopnoe 
noMeiu,eHHe xjiopoMonaAOBHx b cocxaB Kjiacca Heterocontae b noGJiG^HHe ro^H bhobb 
oScy^K^aeTCH h pn^oM aBTopoB npHanaeTCH npaBOMepHBiM na ocHOBanHH pn^a 
npHanaKOB: paano^KryTHKOBOCTH, OTcyTCTBHH nHpenoHAOB, yjiBTpacTpyKxypBi KJie- 
TOK, aanacHHx npo^yKTOB h nniMeHTHoro cocxaBa xjioponjiacTOB (Scagel et al., 
1965; Casper, 1974; Trainer, 1978; Christensen, 1980; Fiksdahl et al., 1984). 

BarjiH^H A. Luther n Bohlin ne cpaay naniJiH noTOep^KKy y pyccKHx aJiBroJio- 
roB, He CHHTaBHiHx BHOBB BBiji;ejieHHHH K^iiacc ecTecTBeHHOH rpynnoH (Aphojibah, 
1902, 1908; Mnjijiep, 1906). Tojibko noa^Hee B. M. Aphojibji;h (1925) npHBHaeT 
cyn^ecTBOBaHHe rpynnH Heterocontae^ paccMaxpEBaH 3 th oprannaMH b KanecTBe 
nopH^Ka B cocTaBe aejienBix BOAopocjien. Cjie^yeT OTMexHTB xaK^Ke, hto h cpeji;H 
aapySe^KHHx ajiBroJioroB eni,e neKOTopoe BpeMH Heterocontae BKJiiOHaJiHCB b cocxaB 
aejieHHx BOAopocjien, necMOTpH na noAAep?KKy Sojibhihhctbom aJiBrojioroB Tore 
BpeMeHH B3rjiH;i;oB A. Luther na caMocTOHTejiBHocTB h o6oco6jieHHOCTB Hetero¬ 
contae, 

HanSojiBHiHH BKJiaA b paspaSoTKy CHCxeMBi Heterocontae BHec Pascher. B npe- 
ji;ejiax rpynnH aBTop ycTanaBJiHBaeT 5 nopH;i;KOB, napaJuiejiBHHx cooTBeTCTByio- 
ni,HM Hopn^KaM sejienBix BOAopocjien. MnoroJieTHHe HCCJieji;oBaHHH Pascher noJiy- 
HHJiH aaBepmenne b MHoroTOMHon MOHorpa(|)HH (1937—1939), nocBnn^eHHon >KeJiTO- 
sejieHBiM BOAopocjiHM (Heteroconten). HMenno b 3toh MOHorpa(|)HH npHBeji;eHa nan- 
Sojiee ABTaJiBHO paspaSoxaHHan CHcxema >Kejixo3ejieHHx. Hcxoah h3 nojio^KeHHH 
e Mop$ojiorHHecKOM napajuiejiHSMe y Boji;opocjieH, Pascher h b 3xoh cncxeme coxpa- 
HHex y>Ke BBi^ejieHHBie hm panee 6 noApa3ji;ejieHHH, cooxBexcxByioni,HX ochobhhm 
cxynenHM Mop^oJiorHnecKon ;i;H(|)(|)epeHn;Hai];HH xejia. B CBoefi MOHorpa$HH Pascher 
He onpeAejinex nexKo panra Hccjie;i;yeMOH rpynnH, a BH^ejineMHe noApaaAejiennn 
jihSo nasBiBaex KJiaccaMH, jihSo ne oSoananaex nx panra BOoSmie. B n;ejioM SjiaroAapn 
paSoxaM Pascher 3a 50 Jiex jKeJixoaejienBie h3 nopnAKa, BKJiionaioniiero 9 po^OB 
(Borzi, 1889, 1895), BHpocjin ao Kpynnon xanconoMnnecKon rpynnBi BOAopocJien, 
BKJiionaioniieH 6 KjiaccoB, 7 nopn^KOB, 22 ceMencxBa, okojio 100 po^OB n 6ojiee 
300 BH^OB. 

nacxonniiero BpeMenn cncxeivia H^ejixoaejienBix Pascher ocxaexcn nanSojiee 
paspaSoxannoH, ;iie>KaniieH b ocnoBe Bcex cncxem axon rpynnH, onySjiHKOBannHx 
no3>Ke. Bmecxe c xeM caM Pascher npnsnaBaJi rexeporennocxB n ncKyccxBennHH 
xapaKxep neKOxopHx BH^ejiennBix xanconoB. 

B pa3Hoe BpeMH pasnBiMH aBxopaMn bhochjihcb 6oJiee hjih Menee cyni;ecxBeHHHe 
^onojineHHH n nsMenennH b cncxeMy Pascher, ne saxparnBaiemiHe ee ochobh, jih6o 
npe;i;jiaraJiHCB cboh cncxeMH. G. F. Papenfuss (1955) ffonoJinnex cncxeMy ^nejixo- 
sejienHx, b ochobhom Saanpyiemyiecn na cncxeMe Pascher, nopnAKOM, o6x>eAHHHio- 
ii];hm CH^OHHBie (|)opMH, c AByMH ceMencxBaMn: Phyllosiphonaceae n Vaucheriaceaey 
caM nopH^oK Sbiji nasBan no Bohlin — Vaucheriales, 

B nocjie;i;yK)n];He ro^Bi nanSojiee njiOAOXBopno BonpocaMn aKOJiornn, pacnpo- 
cxpanennH n cncxeMaxnKn ^Kejixosejiennx sanHMaexcH H. Ettl. B nepBon onySjin- 
KOBannoH cncxeMe Ettl (1956) BHOcnx nsMenennu b cncxeMy Pascher, BH^eJinn Bce 
KOKKon;i;HHe $opMi>i, coxpannBmne cjie^Bi MonaAnon oprannsaninn, — nyjiBcnpyio- 
mne BaKyojin n cxnrMy — b oxAejiBHHH noAKJiacc. 

BsrjiHAH Ettl nacxnHHO nanijin CBoe oxpa>KeHne b cncxeMe, npnnnxon b nepBOM 
coBexcKOM onpeAejinxeJie ^Kejixosejiennx BOAopocjien (J^eAycenKo-merojieBa, Foji- 
jiepSax, 1962). nonnMan n^ejixoaejienBie nan caMOCxonxejiBHBin ox^eji Xanthophyta, 
aBxopH onpeAejinxejiH BBiAejiniox b ero cocxaBe 6 KJiaccoB, cooxBexcxByioniinx 
B OCHOBHOM HopHAKaM B CHCxoMe Ettl H RjiaccHM B CHCxoMe Pascher. Abxopbi onpe- 
AejinxejiH cxonx na nosHAnnx nepBHnnocxn aMeSoHAHHX $opM, a ne ^nryxHKOBHX, 
no Pascher, n noaxoMy BCJieA 3 a K. H. MenepoM (1951) b nanajio cncxeMH noMeni,aiox 
KJiacc, o6x>eAnHHioiii,nH aMeSonAnne $opMBi. 
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Docjie nyfijiHKar^EH CBoen nepBOH CHCTeMti Ettl npo^ojiH^aeT (J)jiopHCTHHecKoe' 
HayneHne napajiy c ^pyrHMii rpynnaMH h JKejiToaejieHux, onnctiBaH hobbig TaKCOHBi 
H npMBo;i;H HOBHe MecTOnaxoH^^eHHH bhji;ob, onncaHHHx Pascher. Mnoro^eTHne 
HCCJie;i;oBaHE[H nosBOJinjin Ettl BHecTH neKOTopHe HaMeneHHH b cncTeMy h^gjito- 
aejiGHHx (1976), a TaKH^e no;i;roTOBHTB BTopoG H3ji;aHHG «OnpG;i;ejiHTGJiH CpG^iiHGH 
EBpOHBI)) (1978), HGpBBlH TOM KOTOpOIO B HaMHTB PaSChei nOCBHIIi;GH HMGHHO BTOH 
rpynnG Bo;i;opocjiGH (LuthGr, 1979). 

B TG me ro^H, Kor;i;a pafioTaji Pascher, 6 lijio npe^JiGH^eno hobog HaasasHG 
KJiacca — Xanthophyceae, ocHOsaHHOG Ha ocoSghhocthx OKpacKii x;iioponjiacTOB 
6oJiBinHHCTBa H3BecTHHx K TOMy BpeMGHH npeji;cTaBETejieH (AllorgG, 1930). Kan 

OTMGHaJIOCB n03}KG (PapGHfuSS, 1955), nOCKOJIBKy HOBOG Ha3BaHHG COOTBGTCTBOBa;iIO 
6oJIBmHHCTBy Ha3BaHHH KJiaCCOB BO;i;opOCJIGH KaK HO 0603HaHGHHI0 n;BGTa, TaK H 
HO OKOHHaHHH), OHO 6 bIJIO C OJi;o6pGHHGM BCTpGHGHO BO MHOFHX CTpaHaX. OiOiHaKO 
Paschor hg hphhhji hobofo HaaBaHHH, h, Bospan^an npoTHB hgto, yKa3HBaJi, hto 
«H{ ejiTBiH» n;BeT xapaKTGpGH aJih npeji;cTaBHTejiGH KJiacca b neSjiaronpHHTHHX ycjio- 
BHHX. IIOHTH OAHOBpGMGHHO 6LmO npeji;JIOH<GHO eni,G O^HO Ha3BaHHG rpyHHH, OCHO- 
BaHHOG Ha iiasBaHHE o^Horo H3 KpyHHLix po^OB Tribonema — Tribonemeae (Til- 
dGH, 1933). Ilpn 3T0M Tribonemeae paccMaTpnBajiHCb b chctgmg b KanecTBG no;];- 
KJiacca KJiacca Chrysophyceae. 06a HaaBannH hg 6bijih npHSHaHLi PaschGr h b co- 
OTBGTCTByiOmGH M0H0rpa$HH yKaSHBaiOTCH B KaHGCTBG CEHOHHMOB. 

B COBpGMGHHOH aJIBrOJIOrHHGCKOE JIHTGpaTypG HaH 60 JieG HaCTO ynOTpe6jIHeTCH 
Ha3BaHHG Xanthophyceae, o^HaKo ^ocTaTOHEo nacTO BcrpGHaGTCH H crapoG^ Haasa- 
HHG — Heterocontae, hgkotophg aBTopH hphboj^ht o6a HaaBaHEH. 

B nocjiGAHHG roAH, anejijiHpyH k npEHi];Hny TEnE$HKaH;HH MGHCAyHapoAHoro 
K0;niGKCa 60TaHEHGCK0H HOMGHKJiaTypBI (MKEH), HGKOTOpHMH aBTOpaMH npefljia- 
raiOTCH HOBHG HaaBaHEH — Botrydiophyta (Bo^GHEHapoB, 1975) ejie Tribophyceae 
(ChristGHSGH, 1980; Hibberd, 1981; Donald, 1982; Molkonian, 1982). 

OflHaKO, KaK cjie;i;yGT na ct. 16 MKEH, npaBEJio THnH$HKaH;HH hg bjihhgt na 
(|)opMy HasBaHHE raKcoHOB panroM bbiihg CGMGECTBa. B cootbgtctbhh h^g c cobgtom 
CT. 16A (a): «Ha3BaHHH otacjigb jiynmc npoH3BOji;ETB ot npEsnaKOB, bogmojkho 6oJieG' 
tohho HOKaaBiBaion^Hx oco6ghhocth OToro OT;i;ejia». Hcxoj^h na CKasaHHoro, CHETaGM,. 
HTO HaaBaHHG «H<eJIT03GJIGHHG» Ji;jIH HCCJIG^yeMOH rpynHLI BOJi;opOCJIGH HBJIHGTCH 
HaH6ojiGG y;i;aHHBiM h, KaK yn^G 6 hjio BBicKaaano paHGG, xopomo BnncHBaGTCH b pnff. 
HaaBaHEH ^pyrnx rpynn BOAopocjiGE. KpoMG Toro, BBeji;GHHG HaaBaHEH, ocHOBan- 
HHX Ha HaaBaHEH KaKoro-jinOo po^a (;^a}KG ohghb KpynHoro), hg moh^gt, na nanr 
BsrjiHff, OTpaaETb Bcero MHorooCpaann rpynnBi, c o;i;hoh CTopoHU, h gg cnGH;H$HKy, 
OTJiHHHH OT ;i;pyrHX rpynn — c ^pyroH. 

OStiGm HCCHG;i;yGMOH rpynnBi BOji;opocjieH pasHBiME aBTopaMH TaKH^G noHHMa- 
GTCH Ho-paaHOMy. KjiaccHHGCKyio no3Hi];Hio SojiBinnHCTBa aJiBroJioroB, othochbihhx 
po;i; Vaucheria k sgjighbim BO^opocjiHM, noKOJieSajin ji;aHHBiG o nnrMeHTHOM cocTaBG- 
B ocHOBHOM E^eHTEHnoM TaKOBOMy y Xanthophyceae (SGybold et al., 1941; Dg Gcgg!^ 
CaubGrgs, 1970; CaubGrgs, Dg GiggI, 1971). Heo6xoAHMO cKaaaTB, hto h b hocjig* 
AyiomHG ro;i;Bi 6 btjio noJiynGHo mocTaTonno ;i;aHHBix, CBH;i;GTejiBCTByioii;HX b nojiBay 
bkjiiohghhh aToro po;i;a b cocTaB h^gjitoggjighbix. EoJiBniEHCTBO KpynHBix ajiBrojio- 
roB npHji;GpH{HBaiOTCH hmghho TaKOH TOHKH 3PGHHH (ChadGfaud, 1945; Skuja, 1956,^ 
1964; BourrGlly, 1968; Prescott, 1968; Fott, 1971). IIocjie^HHH onpe^ejinTOJiB no- 
pH;i;Ka Vaucheriales BBimeji KaK BTopan nacTB TOMa, nocBHnteHHoro Xanthophyceae 
(Rietb, 1980). 

CpaBHHTeJIBHO Heji;aBHO Ha OCHOBaHHH HGKOTOPBIX OC06eHHOCTeH B yjIBTpaCTpyK- 
Type aoocHop 7 bhji;ob, naOjiio^aeMBix b KyjiBType, na cocTaBa H^ejiToaejiGHBix 6 biji 
BB i^GJieH HOBHE KJiacc — Eustigmatophyceae (Hibberd, Leedale, 1970, 1971a, b,. 
1972), Hoan^G bosbgachhhh b panr oT^eJia Eustigmatophyta (DodgG, 1974; LoGblicb 
A. R. Ill, LoGblich L. A., 1978; HibbGrd, 1981, 1982). CjiG^yer otmgthtb, hto 
npoTEB bbt^gjigheh HOBoro KJiacca epasy me BBiCTynEJi B. Fott (1974), B03pa>KaH 

npOTEB npHHHTHH «aJIGKTpOHHO-MHKpOCKOnHHGCKHX KJiaCCOB» H CHHTaH, HTO CH“ 
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GxeMa ^HJioreneTHHecKHX CBaseii b npejiiejiax Xanthophyta. 
a — rpaHHi^M nopnaKOB, 6 — rpanHaw KjiaccoB. 


CTeMa BHcniHX TaKCOHOMHHecKHX eAHHHij; He MOHteT Shtb ocHOBana ncKJiioHHTejiBHo 
Ha CySMHKpOCKOHHHeCKHX KpHTepHHX. Mh HOJIHOCTBH) npnCOeAHHHeMCH K MHeHHK) 
Fott H CBOH) no3Hi];Hio B 3TOM BOHpoce y^KG BBiCKasBiBajiH (Jl^oraAHHa, 1986a). 

HaMH c 1972 r. bgagtch nsyneHne 3 toh rpynnH oprannsMOB. B nepBon onySjiH- 
KOBaHHOH HaMH CHCTeMG (MaTBieHKO, J^oraAina, 1978) AaexcH ii;eJiBiH pn^i; HSMenennH 
H AOHOJiHeHHH K CHCTeMG Paschef (1937—1939). ^ajiBHenmne HCCJieAOBanHH h ynei 
jiHTepaxypHBix ji;aHHHX (Ettl, 1978) hosbojihjih c^eJiaTB eni,e pnff yTOHnemm b ch- 
CTGMe (^ora^HHa, 19866), a TaK>Ke npe^jic^KHTB opnrHHaJiBHyio cxeMy ^HJioreneTH- 
HecKHX CBHseH B Hpe^Gjiax HtejiTosejieHHx BOAopocjien (cm. pncyHOK). 

Mo>kho npeAHOJio^KHTB, HTO }KejiT03ejieHBie o6oco6hjihcb yn^e na aMe6oHAHOM 
ypoBHe opraHH3aD;HH BOAopocjieBon rjigthh b npe^ejiax nepBHHiiHx Majiocnei];HajiH- 
3HpoBaHHBix opraHHBMOB, coAep^KaBOiHx xjiopo$HJiJi c. Henocpeji;cTBeHHO ot tbkhx 
nepBHHHHX opraHHBMOB MO}KHO BHBGCTH (|)OpMBI THHa RhiZOCklorlS, KOTOpHG MBI H 
HOMeniiaeM b KanecTBe hcxoji;hoh rpynnH b npe^jiaraeMyio cxeMy. OAHOKJieTOHHHe 
npe^CTaBHrejiH Rhizochloridaceae mobjih (|)opMHpoBaTB Sojiee hjih Menee ^ojiroBpe- 
MGHHHe CKOHJieHHH, HanpHMGp, B peByJIBTBTe 3aAep>KKH paBBeAHHeilllH AOnepHHX 
KJieTOK npH BereraTHBHOM pa3MH0>KeHHH, HTO H HPHBGJIO K BOSHHKIIOBenHIO KOJIO- 
HHajiBHHX (|)opM THHa ChlorarachnloTi. ChocoShoctb k (JopMupoBaiimo raKnx Bpe- 
MGHHBIX CKOHJieHHH RJIGTOK HaSjIIOAaGTCH II y COBpeMGHHBIX oahorjigtohiibix npe^- 

<CTaBHTeJieH po^a Rhlzochlorls (Ettl, 1964). 

Ot Rhizochloridaceae ji;ajiBHeHniee paBBiiTiie MorJio hohth no iiecKOJiBKHM nanpa- 
BJieHHHM. O^HH $OpMH MOrJIH npiICnOCo6HTBCH K CymeCTBOBaHHIO B BOAOIIOCHHX 
KJieTKax C(|)arHyMa h abtb nanajio cgm. Myxochloridaceae , o6oco6jieHHe KOToporo 
npoHBoniJio, HO-BH^HMOMy, BHaHHTejiBHO HOBAiiee Apyrnx HanpaBJieHHH paBBHTHH, 
TaK KaK npeffHOJiaraJio najiHHHe bhchihx pacrennH; BMecre c tgm mo>kho ^onycTHTB 
H BTOPHHHBIH XapaKTGp aMeSOH^HOH CTpyKTypBI BCJie^CTBHe CBOeoSpaBHOH 3KOJIO- 

THH npeACTaBHTejien cgm. Myxochloridaceae. Ycjiobhh nepnoAH^ecKoro yBJia^KHeiiHH 
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B JIMTOpaJIBHOH 30He Cn 0 C 06 CTB 0 BaJIH nOHBJieHHK) y pHSOnOAHaJIBHBIX $OpM 
KOB {Rhlzolekane, Stlpitococcus, Stipitoporos) KaK cnocoSa 3 aiii,HTBi tojibix hjigtok 
OT BBiCBixamiH. HaKonei];, aKTMBiio-noji;BH>KHHe (|)opMBi c AOMHHnpoBaHneM >KryTn- 
KOBOH CTaji;HIl B H<H3HeHHOM I^HKJIG H npil yCJIOBIIH OTHOCHTeJIBIIO HOCTOHHHOrO 

ypoBHH BO^Bi MorjiH ff^TB HaHajio MOHa^HHM $opMaM Chloramoebaceae, Bothro- 
chloridaceae, 

Ha Bonpoce nojio^KenHH MOHa^HBix (|)opM b CHCxeMe >KejiT 03 eJieHBix h hx nponc- 
xo>Kji;eHHH cjieji;yeT ocTaHOBiiTBCH noApoSnee. CymecTBeHHBiM OTJiHHneM Mona^HBix 
$opM >KejiT03ejieHHx, HanpHMep tbkhx, Kan Chloramoeba^ Heterochloris^ Chloro- 
meson, HBjiHeTCH HpeaBBiHannaH jiaSnjiBHOCTB hx >KH3HeHHOH (|)opmh: bh^h yKaaan- 
HHX poAOB chocoShbi cSpacHBaTB }KryTHKH h BpeMeHHO nepexoAHTB B aMeSoH^Hoe- 
cocTOHHHe, a HHor;i;a h coHexaTB o6a coctohhhh b HopMajiBHO BereTHpyioiii,eH KjieTKe. 
TaKan ^BOHCTBenHOCTB }KH3HeHHOH (|)OpMBI HapHAy C (|)aKTOM OTCyTCTBHH 
CTHFMH y Bcex MOHa^HBIX $OpM }KejIT03eJieHBIX nOBBOJIHGT BHCKaaaTB HeKOTOpBie 
npeAHOJiOH^eHHH. C Hamefi tohkh apennH, 6ojiee bgpohthhm npe;i;cTaBJiHeTCH npoHC- 
xo>KAeHHe Mona^HBix $opM }KejiT03e;iieHBix ot oAHOKJieTOHHHX pH3onoAHa;iiBHBix 
npeACTasHTejien Rhizochloridaceae. BepoHTHO, nepBOHana^iiBHO ^KryTHKOBan (|)opMa 
B03HHKjia H 3aKpenHJiaci> oxSopoM KaK (|)opMa paaMHO^KennH h paccejieHHH. O^HaKo 
OTcyxcTBne crarMBT KaK (|)OTopei];enTopHOH CHCxeMBi ii necnocoSnocTB k BBipaSoTKe 
6ojiee coBepmeiiHBix thhob kjigtohhbix noKpoBOB orpannHiiJiH pasBHTHe rpynnBi 
B 3TOM HanpaBJieHHH. HMeHHO n03T0My MBI CHHTaeM BCe MOHaAHBie $OpMBI TKeSlTO- 
aejieHBix Sokoboh, HenporpeccHBHofi rpynnon b npe^ejiax OT;i;ejia, BeAyiii,eH CBoe 
npoHCxo^KAGHHe OT KaKHX-TO aMeSoHAHHX Rhizochloridaceae. 

HanSojiee nporpeccHBHBiM, OHeBHAHO, hbhjiocb paasHTne Rhizochloridaceae 
B HanpaBJieHHH Heterogloeaceae, r^e CTHrMa ii nyjiBCHpyioiD,He BaKyojiH coxpaHHJiHCB 
B BerexaTHBHOM coctohhhh y KJiexoK c KancajiBiion opraHH3an;HeH. JIornnHO npe;i;- 
HOJionmTB, HTO npe^KH coBpeMGHHHx Heterogloeaceae nponiJiH 6oJiee BBicoKyio CTy- 
neHB MOHa;i;HOH opraHH3aD;HH, ho b ;i;aJiBHeHmeM no;i;BH}KHaH ^KryTHKOBan ctbahh 
aaKpeHHJiacB tojibko KaK (|)opMa paaMHO^KenHH. 

Ot Heterogloeaceae, KaK rpynnBi, oSjiaAaioiAeH BHaHHTejiBHBiMH'^oHToreneTHHe- 

CKHMH B03M0H{H0CTHMH, AaJIBHeHHiaH 3BOJIIOn;HH MOTJia, HO-BHAHMOMy, AaTB TpH 
ocHOBHBix HanpaBJieHHH. B OAHOM cjiynae npii noHBjiennH KjieTonnoro noKposa 
B BHAe oSojioHKH H HOTepH o6in,eH CJIH3H KaK HeoSxoAHMoro aaiAHTHoro oSpaaosa- 
HHH Morjio BHAejiHTBCH H o(|)opMHTBCH ceM. Pleurochloridellaceae, Aasmee b AaJiBnen- 
meM rpynny thhhhho kokkohahbix $opM — Pleurochloridaceae. 

B APyroM cjiynae chocoShoctb k BHAejieHHio cjih3h coxpaHHJiacB, OAnaKO hoa 
^ opMOoSpaayioiAHM AaScTBneM CBexa (TonaneBCKHH, 1962) KjiexKH npHnoAHHMaJiHCB. 
HaA cy6cTpaTOM h OKa3HBajiHCB b Jiynninx ycjiOBHHx ocBein,eHHH h HHTaHHH {Hel- 
minthogloeay, 'upii 3tom Morjia o(|)opmhtbch chocoShoctb k OAHOCToponneMy bbia©- 

JieHHH) CJIH3H, HTO B CBOIO OHepeAB HpHBejIO K (|)OpMHpOBaHHIO KOJIOHHH THHH 
Malleodendron. HanSojiee coBepmeHHBiMH b 3toh BexBH pasBHTHH cjieAyex CHHTaTB, 
Ho-BHAHMOMy, HpeACTaBHTejiefi ceM. Characidiopsidaceae, oSjiaAaioiAHX iiacTOHmen, 
XOpOIHO paSBHTOH OSOJIOHKOH H CBHSaHHBTX C npeAKOBBIMH $OpMaMH JIHHIB HaJIHHHeM 
CTHTMBi H nyjiBcnpyioiAHX BaKyojien b BerexaTHBROM coctohhhh. 

H HaKOHen;, hhm npeACTaBjinexcH BecBMa BepoHXHOH ein,e OAHa jihhhh paaBHXHH^ 
KOTOpan MO^KOT SbITB BBIBCAOHa HenOCpeACTBCHHO OT (|)OpM THHa COBpeMeHHBlX 
Heterogloeaceae. KaK 6 bijio ycxaHOBJieHO eme HCCjieAOBaHiiHMH Pascher (1937— 
1939), y MHOTHX npeACxaBHxejieH com. Heterogloeaceae b ahkjic paaBHXHH HasecTHBi 

AHCTH, o6oJIOHKa KOTOpBIX COCTOHT H3 AByX OAHHaKOBBIX HJIH HCOAHHaKOBBIX HO 
pa3Mepy cxBopoK, xorAa KaK b npeACJiax Pleurochloridellaceae, Malleodendraceae^ 
Characidiopsidaceae hoaoShbic ahctbi ne HSBecxHBi, a b npeAOJiax nopHAKa Mischococ- 
cales AsycTBopnaTBie ahctbi hbeocthh y orpannHeiiHoro niicjia bhaob (6) h3 xpex 
poAOB: Monodus, Characiopsis, Chlorobotrys. HasecTHBi hoaoShhc ahctbi h b npc- 
AeJiax Rhizochloridaceae. Ohobhaho, na kbkom-to ypoBHe pasBHXHH cxaAHH abY” 
CTBopnaxofi h;hctbi cxajia AOMHHnpoBaxB b }KH3HeHHOM n;HKjie $opM, hoaoShbix hcko- 


466 



TopHM Heterogloeaceae, hto Morjio npHsecTH k o6oco6jieHHio caMOCTOHTejiBHofi 
rpynnH, xapaKTepiisyioinieHCH ABycTBop^aTOCTBio oSojiohkh b BerexaTUBHOM co- 
CTOHHHH. SaKpenjieHHe axoro npHSHana h npHBejio k (|)opMnpoBaHHK) nopH^Ka 
Ophiocyttales, TaKoe npeAnojio>KeHHe Mo^Kex SaBHpoBaxBCH na neKoxopHx nojio>Ke- 
HHHX 3 B 0 JII 0 n;H 0 HH 0 H XeopHH. TaK, no MHeHHK) pn^a aBXOpOB, «(|)eHOXHnHHeCKaH 
nepecxpoHKa }KH3HeHHOH $opMH (b npoi];ecce ee OExorenesa) noA AencxBneM aKCxpe- 
MajiBHBix ^aKxopoB MO>Kex nocjiyH^HXB 6a30H ajih reHOXHHHHecKHx npeo6pa30BaHHH 
H B03HHKH0BeHHH HOBOXO XaKCOHa, HMGIOIAerO reHeXHHeCKH 3aKpenjieHHyH) >KH3HeH- 
HyH) $opMy, cxoAHyio c ^aKyjiBxaxHBuon >KH3HeHHOH (|)opMOH HCxoAHoro xaKCOHa» 
(MaaypeHKO, XoxpnKOB, 1983: 4—5). B KanecxBe 3KcxpeMajiBHoro $aKxopa b bhab- 
jieHHH H $opMHpoBaHHH HopHAKa Ophtocyttales mo>kiio, ohobhaho, npnaiiaxB nepno- 
AHHecKH HacxynaBHiHH cyxon nepnoA- 

IIpHoSpexeHHe n BaKpenJieniie iienoABn^Knocxii b BerexaxHBHOM cocxohhhh h 
BHpa6oxKa HacxoHin;eH oSojiohkh co3AaJiH ycjiOBHH rjiySoKon BnyxpeHHefi 

nepecxpoHKH kjigxkh, hxo BLipaaraocB npe/KAe Bcero b peAyKu;HH cxhxmh h nyjiBcn- 
pyioiAHx BaKyoJien KaK cxpyKxyp, iie cooxBexcxByiomHX KanecxaenHo HOBOMy co- 
cxoHHHK) KjiexKH. EMGCxe c xGM HaMexHBiHHecH xpii jiiiHHH pa3BHXHH B npeABJiax 
nopHAKa Heterogloeales aaKpenujincB h npoAOJi/KiiJincB na Sojiee blicokom ypoBne. 

Bcjioa 3a APyrHMH aaxopaMH (Ettl, 1956; J^eAycenKO-IIIerojiCBa, TojuiepSax, 
1962) MLi xaK>Ke cnnxaeM ecxecxaenuLiMH jihhiih paaBHxnn Malleodendraceae — 
Mischococcaceae^ Characidiopsidaceae — Characiopsidaceae^ npoAOJi>KaioiAiiecH b npe- 
ABJiax xHnHHHo KOKKOHAHHx $opM nopHAKa Mischococcales. 

yHHXLiBan SojiBinoe Mop|)OJiorn'iecKoe paBnooSpaaiie ii anaTOxejiBHoe hhcjio 
poAOB, AOHxpajiBHoe mgcxo b npeAejiax nopHAKa Mischococcales aaniiMaox com. Pleu- 
rochloridaceae, ox Koxoporo mw bliboahm xpn neaaBHCHMHe jihhhh paBBHxnn. 
Cnen;H$HHHOCXB Mop^ojioniii ii Gnojioriiii cxaBHx b oSocoSnennoe noHOH^enne npe>KAe 
Bcero COM. Trypanochloridaceae, npeACxaBiixejiB Koxoporo ne o6napy>KHBaex poA- 
CXBGHHHX CBHBefi C APymMH CGMeHOXBaMH H MO^KGX 6hXB BBIBOABH OX KaKHX-XO 
HjienoB Pleurochloridaceae^ npncnocoSnBniHxcH k CBoeoSpaanBiM ycjioBHHM oSnxa- 
HHH, CBHsaHHBiM c H3BecxKOBBiMH cyScxpaxaMH. IIpaBAa, ynnxHBan najianne y npoA- 
cxaBHxeJien com. Excentrochloridaceae cjth3hcxoii, nponnxaHHOvi iiSBecxBro noAyineqKH 
{Chlorapion)^ b Koxopyio norpy^Kena KjiexKa oahhm cbohm kohaom, a xaK^Ke cnoco6- 
HOCXB Apyrnx ch(|)ohhhx (J)opM {Botrydtum, Vaucheria) oShjibho nnKpycxnpoBaxB 
KJiexoHHyio o6ojiOHKy HBBecxBio, MO}KHO Slijio 6h AonycxHXB naJiHHne oxAajiennBix 
poACXBGHHHX CBH3eH MBJKAy rnnoxexHHecKHMH npeAKaMH coBpeMeHHHx Trypa- 
nochloridaceae n Xanthosiphonophyceae. 

CeMGHCXBa Gloeobotrydaceae n Botryochloridaceae hmoiox, no-BHAHMOMy, o6m,ee 
npoHCxo>KABHHe H Moryx 6hxb BBiBeAenLi, BepoHxno, ox OAHOKJiexoHiibix Pleuro- 
chlorldaceae, HMeiomiHx oSojioHKy n BHpaSoxaBniHX cnoco6HocxB ^opnnpoBaxB 
KOJIOHHH. 

B npeABJiax ch(|)ohhbix (|)opM naiiSbJiee npnMHXHBHBiM, hcxoaiibim naM npeAcxa- 
BjiHexcH COM. Excentrochloridaceae, npeACxaBHxejin Koxoporo xapaKxepnayioxcH 
KJiexKaMH AocxaxoHHO KpynHBix paaMepoB, MHoroHAepnHMH, c Mop(|)OJiorHHecKon 
Aii$(|)epeHi];Hai];neH kjigxkh na SoJiee Kpynnyio OKpyrjiyio nacxB n nacxB Sojiee 
cy>KeHHyio, b bhab cjinancxoro oxpocxKa, pyKOHXKH, noAymenKn, cboSoahoh 
{Excentrochloris) jinSo nponnxarmoH H3BecxBio {Chlorapion). HMenno xaKne (|)opMBi 
MorjiH, no-BHAHMOMy, A3Xb nanajio Botrydiaceae npn AaJibnenniBM paapacxaHHH h 
A n^^BpeHAHpoBaHHH nacxH xaJijioMa, oSpamiBHHOH k cyScxpaxy jihSo norpy^KBHHofi 
B iiero, B ycjiOBHHx nepnoAnnecKoro yBJia^KnenHH npnSpeH^Hon 30hh boaobmob. 
Ox Botrydiaceae MHornMH aBxopaMH nenocpeACXBenHO bhboahxch Vaucheriaceae 
(Rieth, 1976). Beponxno, (|)opMHpoBaHHe n oSocoSnenne Vaucheriaceae cxajio bo3- 
MOJKHHM, KorAa y kbkhx-xo nepBHHHHx HCXOAHHX (|)opM, HMeioni,HX xaJiJiOMH xnna 
Botrydium bechererianum, aaKpennjiacb cnocoSnocxb HaaBMHon nacxn k BexBJieHHio, 
neorpaHnnennoMy, onBpe^KaiomeMy noAseMnyio nacxb pocxy, a xaKJKe BHpaSoxajiCH 
HaH6ojiee coBepmenHHH xnn nojiOBoro npon;Bcca — ooraMHH. 
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Kjiacc Xanthotrichophyceae o6'i>eAiiHHeT $opMi>i c HaH6ojiee coBepmeHUHMH^ 
TiinHHHO pacTHTejiBHBiMH CTpyKTypaMH Mop(|)OJiorHHecKOH AH(J)(|)epeHi];Haij;Hii mhoio- 
KJieTOHHoro TaJiJiOMa. B npe^ejiax KJiacca HexKo npocJiejKnBaexcH npo^oJiiKeime 
ji;Byx JiHHHH pasBHTHH B npeji;ejiax >KejiT03ejieHBix — (|)opM c i^gjibhoh h ;];BycTBop- 
^axoH oSojioHKOH. CeM. Tribonemataceae b 3tom njiane saHiiMaeT o6oco6jieHHoe nojio- 
}KeHHe H, BepoHTHO, HMeex caMOCTOHxejiBHoe npoMCxoHi'AeHiie ox KaKHx-xo Ophio- 
cytiaceae, OopMBi c i];ejiBHOH KjiexoHHOH oBojio^koh, bii^hmo, hmoiox o5ii];ee tipoHCXO>K- 
ji;eHHe c KaKHMH-xo $opMaMH xima Botryochloridaceae, chocoShbimh $opMiipoBaxB. 
CKonjieHHH KjiexoK B BH;i;e hphmhxhbhhx HHxen. 
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rocyflapcTBeHHHu ynHBepcHTeT. 


SUMMARY 

The original scheme of phylogenetic relations within the limits of yellow-green algae (Xan- 
thophyta) is proposed on the basis of long-term natural populations investigation and literature- 
data analysis. Some possible trends of evolution and taxa isolation are discussed. 
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T. B. Ce^oBa 

THEBI MHT03A H 3AKOHOMEPHOCTH HX PACnPEAEJIEHHJ! 

B PA3JIHHHbIX KJIACCAX 3EJlEHbIX BOAOPOCJIEEf 
(CHLOBOJPHYTA) 

T. V. SEDOVA. TYPES OP MITOSIS AND REGULARITIES 
OF THEIR DISTRIBUTION IN DIFFERENT GLASSES OP GREEN ALGAE 

(CHLOROPHYTA) 

GBoeo6pa3Me MHToaa Chlorophyta oCycjiOBJieno noBeji;eHiieM HAepHoii o 6 ojio*ikh, iipHcyTCTBJieM 
M nojioJKeHHGM iieHTpHOJieii, iioBC/iemieM BjipLimKa, npo/iojiH^nTejiBHOCTbio coxpaHenMH Me>K30- 
HajibHoro BepeTena, |)0pM0H ii nojiojKCHiieM BopeTena, pacnoJio>KeHHeM xpoMOcoM b aKBaTopiiajib- 
eoja njiacTHHKe h CTenenbio hx iipoAOJibHori ;^H(J)(J)epeHD;Hai;nH, oco6eHHOCTHMH opraHnsaujiiH kh- 
jiGTOXopa, ecjin TaKOBoii oGnapy/KiiBaeTCH. Hb 3 thx npiisHaKOB noBefleHne fl^epHOH o 6 ojio^kh 
H najiH^He n;eHTpHOJieii npHBnaHH KJiio^ieBbiiMH, h na hx ochobb iipejiiJiaraeTCH paBJUPiaTb 6 tiihob 
MHTO sa: BaKpHTHG, nojiysaKpHTbie ii OTKpbiTbie, KOTOpbie b cboio OHepeji;b MoryT 6biTb jih 6 o 
>]^ eHTpH^eCKHMH, Jin6o aHeHTpUHOCKlIMH. y BOJIbBOKCOBbIX BOAOpOCJIPii Ha OAHOKJieTOTHOM 
ypOBHe H yjiOTpHKcoBHX Ha MHoroKJieTO'iHOM THHbi MHTOsa HpeACTaBJieHbi nojiHee, HGM y cneana- 
-JIMBHpOBaHHHX XJIOpOKOKKOBbIX, KOH'blOraT H CH(J)OHOBbIX. 

SejieHHe BOAopocJiii aaiiiiMaiOT b ^HJioreneTHHecKOH CHCxeMe KJiioHeBoe nojio- 
/Kenne Kan npuMbie npeAmecTBeHiiHKH BLicmiix pacTeiinn. Sagcb cjia^yeT iicKaTb 

■HCTOKH BOBHHKHOBeilim MIIOrORJIGTOTOOCTII, SaJIOH^eHHH MHOFHX RJIGTOTOblX CTpyK- 
Typ, opraiiOB h TKanen. 

Chlorophyta xapaKTepiiByioxoi CoJibiniiM pasHOoSpasiieM opraiinsai^iiH kjigtoh- 
iHHx opranejui (Ce^oBa, 1977) h haPo b 3tom OTHomeHHH iie cociaBjiaeT HCKjiTo^eiiHH. 

riepBoe ouHcaHHe HApa y BOAopocjien othochtch k cepeAHiie npomjioro Bena 
f(Braun, 1850), a k KOHAy Bena iiaKanjiHBaiOTCH MHoroHHCJieiiHHe oniicaHHH cxpoe- 
aiHH H AeJieHMH HAep, KOTopLie iie yKJiaAHBaiOTCH b KJiaccH^ecKyio cxeMy MiiTOsa 
E. Strasburger (1888), KOTopun paccMaTpiiBaji ero Kan nocjieAOBaTejibnyio CMeny 
xapaKTepiibix (|)a3. OTKJiOHeHiiH b onncaHim $a3 AOJiroe BpeMH ocTaBajiHCt 6e3 bhh- 
ManHH. TaK, B 1912 r. A. Trondlo (1912) oSiiapy^KHJi y Splrogyra Heo6biHHoe nojee- 
Aenne HAptimKa bo Bpenn MHToaa, no tojibko b 1930 r. L. Geitler (1930) BLiABimyji 
KOHAenAHio «HApHinKOBoro BeiAecTBa», KOTopan nojiynnjia noATBep^KAeniie ii okoh- 
HaTOJibHoe o^opMJieHHe nocjie npoBOAeuHR yjibxpacTpyKTypHbix HCCJieAOBamiH 
(Pickett-Heaps, 197 Oa). 

SxannoH cxaHOBitxcH Monorpa^HHecKan paSoxa M. Hartmann (1911). B iien 
BLicKa3HBaexcn mlicjib o cyiAeoxBOBaimn paanLix xhhob MHXoaa y npoxo(|)iixoB, npn- 
neM ocoSoe Bnaneime npnAaexcn noBeAennio xpoMOCOM, a xaioKe cnoco5y oSpaaoBa- 
iiHH II (|)opMe Bepexena, no b ochobo Bcex paccyjKAennH jigh^ht necocxoHxejibnaH 
KOHAenAHH «KapHocoMnoro HApa». 

Ba>KHoe BHaneHne CBoero BpeMenn HMejia cboakb K. Bolar (1926). Ee ne- 
mpexoAHiAan aghhocxl cocxoht b npHBeAeniiH b cncxeMy nenciibix ii npoxHBopennBMX 
oniicaHHH cxpoeHHH H AeJieHHH HAep neKoxopLix (|)HX0M0HaA. K coTKajieHmo, ona 
no Aaex A^Jiocxiioro npeAcxaBjiemin o BOAopocjinx kbk oneiib CBoeoSpaanon rpynne 
pacxiixejibHbix oprannaMOB. 
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B ;niByxTOMHHKe B. Schussnig (1953, 1960) BnepBwe no.n:Ho coSpan ^aKTiiHecKiiH 
MaTepnaJi no CTpoennio HAepnoro annapaTa iie tojibko OAHOKJieTOHHLix, no ii MHoro- 
KJieTonHLix BOAopocjien 6e3 nontiTKn ero oSoSmemin n CHCTeMaTHsai^nn. 

CSopHHK M. Godward (1966) xoth h ocxaeTcn chx nop eAnncTBenHHM b cbogm 
po^e aBTopHTOTHBiM cnpaBOHHHM nocoSneM, HO ne npeTeii^yeT na HcnepnBiBaioni,yK)' 
noJiHOTy H ne ;i;aeT npeACTaBjiennn o CTenenit paspaSoTKii Kapnojiornn BOAopocjien 
B n;ejioM. 

BjieKTpoHHO-MHKpocKonnnecKHe nccjieAOBannH BOAopocjien OTKpLijiii hobbih: 
3Tan B HsyneHHH nx n^epnoro annapaxa, KOTopLiii, kbk BBiHCHHexcH, HecMOTpn iia 
npeBBBinaHHoe pa3noo6pa3He, ne bhxoaht 3a paMKii ayKapnoTiinecKoro xiina. 

CBoeoSpaane ;i;ejinni;Hxcn n;i;ep b nepayio onepe;.i;B oSycjroBJieiio noBeAeimeM HAcp- 
HOH oSojiohkh: ona moh^gx ocxaBaxBcn iiiixaRxiion, noJiyimxaKxnoH hjih noJinocxBio- 
pacna/i;aexcn (pnc. 1, /, //, III). IliioiAa Kapxnna AoiiojiiiHCxcn noHBJieimeM nepn- 
HyKJieapnoH oGojiohkh (pnc. 1, /, 8\ //, 7) hjiii hgjioh chcxgmbi axnx oSojiohok 

(pnc. 1, //, S; III, 3). Hapn^y c axnivi iiaBGCxiTBi MiioroHiicjiGunHe nGpGxoAHbiG' 
cocxoHHHn. B nacxHocxH, y Pedlnomonas minor (PickGU-Hcaps, Oit, 1974) o6ojioHRa 
xoxn H ocxaGxcn HiixaKxiion, no ciijibho paciniipaGxcn npocxpancxBO MG>KAy cocxa- 
BJiHion^HMii G6 napynnioH n BnyxpGUHGH MGM6paHaMn, KpoMG noJiapnHX odjiacxcM 
(pnc. 1, /, 2). y Bulbochaete hlloensis (PickGtl-Heaps, 1973a; 1974) a^po npnodpe- 
xaGx BepGXGHooSpaanyio $opMy c xapaKXGpnon nojiapiiou ;i;n(|)(|)GpGiiij;Haii;noH 
(pnc. 1, /, 3). H^epuBie oSojiohkh Platymonas subcordlformis (StGwart Gt al., 1974), 
Heteromastix angulata (Mattox, StGwart, 1977), Ulothrlx fimbriata (Floyd et al., 
1972a; StGwart Gt al., 1973), Microspora sp. (Pickott-Haaps, 1973b), Chlorococcum 
echinozygotum, Axilosphaera vegetata (Doason, O’Kolly, 1979), Splrogyra sp. 
(FowkG, PickGtt-Heaps, 1969) ^parMGnxupyioxcH, ho hg ncHGaaiox (pnc. 1, /, 5), 
npn 3XOM y Oedogonium cardlacum n 0, faveolatum (Pickott-Heaps, Fowko, 1969, 
1970) npoHCxo;i;Hx ohghb xapaKXGpnan nx ;i;H(|)$GpGHi];Hai];Hn b oSjiacxn nojiiocoa 
(pnc. 1, /, 7). y Mougeotia sp. (BGch-Hansan, FowkG, 1972; Pickett-Hoaps, 

1975) nAGpnan oSojionKa (|)parMGnxHpyGxca xojibko na nojiiocax, oahobpgmghho 
noHBJiHGxcn nGpnnyKJiGapHan oSoJioHKa, oSpasoBaimaH KanajiaMH oHAonjiaaMaxH- 
necKOH CGXH, pacnojiaraioni,aHCH Sojigg hjih mghgg napaJiJiGjiBno hagphoh oSojiohkc, 
npHHGM oSbihho KpoMG H^P^ oiia H30JiHpyGx i^GHxpHOJiH, a xaK}KG n;Hxonjia3My 
c MHKpoxpySoHKaMH (pnc. 1, /, 8). XapaKxepnon ocoSghhocxbk) Chlorella pyreno- 
idosa (Wilson Gt al., 1973) h Coelastrum mlcroporum (Marchant, 1977) cjiG^yex 
npHBnaxB noHBJiGHHG nGpnnyKjiGapnoH oSojiohkh npn coxpanGHHH nojinocxBio 
HHxaKXHOH h;i;gphoh oSojiohkh (pnc. 1, /, 4). 

AnaJTorHnHHe npHMGpBi mo?kho npHBGcxn h b oxnoniGHHH nojiynnxaKxnoH o6o- 
JIOHKH. TaK, y Frledmannia israelensis, Nautococcus mammilatus, N, terrestris, 
N. soluta (Doason Gt al., 1979) ^opMHpoBannG mnpoKHX nojinpnBix oxbgpcxmh 
conpoBO^KAaGxcH $parMCHxai];HGH HAGpnoH oSojiohkh (pnc. 1, II, 4); y Cylindro- 
capsa involuta (Pickott-Hoaps, McDonald, 1975), Trichosarclna polymorpha ii 
Pseudendoclonlum baslliemis (Mattox, Stewart, 1974) npoiicxoAHx xapaKxepnaH ae 
ji;H(J)(|)epeiii];Hai];HH (y nepBoii — b BH;i;e ;i;HCKonoAo5nBix ynjioni;eHHHX pacninpennH 
B o6jiacxH 3KBaxopa, naK na pnc. 1, II, 2', y AByx ji;pyriix — xapaKxepnHX rjiySoKnx 
BBipocxoB na nojiiocax, Kan na pnc. 1, II, 3); y Sphaeroplea annuUna (Caceres, 
Robinson, 1980) OAHoapeMenno c ^opMHpoBanHGM noJiHpnBix oxBepcxHH okojio hhx 
noHBJiflioxcH (|)parMeHXBi nepHnyKjieapiioH oSojiohkii (pnc. 1, II, 5); y Scenedesmus 
pannonicus xanoro xnna cxpyKxypa oKpyn^aex HApo (piic. 1, II, 6), a y 5. longus, 
S. quadricauda (Pickett-Heaps, Staehelin, 1975), Hydrodlctyon reticulatum (Mar- 
chant, Pickett-Iieaps 1970), Neosponglococcum solitarium, Tetracystls aeria 
(Deason, O’Kelly, 1979), Kirchneriella lunarls (Pickett-Heaps, 1970b), Dunaliella 
bioculata (Marano, 1976), Volvox aureus (Deason, Darden, 1971) nepHnyKJieapiian 
odojiOHKa, oRpyH^aion^an HApo, hg ^parMenxHpyexcn (pnc. 1, II, 7); y Sorastrurn 
sp. (Marchant, 1974) Bonpyr HApa oSpaayexen CHCxena nepHnyKJieapHHx oSoJioneK 
(pnc. 1, II, 8), a y Tetraedron bitridens (Pickett-Heaps, 1972), KpoMG xoro, HAepnani 
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oSojioTOa noABepraeTCH nojinpiion Aii(|)(|)epeHi];Hai];HH, oSpasyn rjiySoKae BupocTH 
(pHC. 1, II, 5). 

HaKonen;, npn pacnaAeunn H^epHOH oSojiohkh bo speMH MiiTosa xaK^Ke OTMe- 
qaiOTCH cjiynan, KaK y Pyramlmonas parkeae (Norris, Pearson, 1975; Pearson, 
Norris, 1975) h P, amylifera (Woods, Triemer, 1981), noHBJiennH nepHHyKJieapnoH 
oSoJioTOH (pnc. 1, III, 2), HJiH, KaK y Cyllndrocapsa gemlnella (Sluiman, 1985), 
CHcreMLi nepnnyKJieapHHx oSojio^ok npii coxpanenHH eji;HHHHHLix npo^HJien H^ep- 
hoh oSojiohkh npeHMyni,ecTBeimo na nojiiocax Beperena (pnc. 1, III, 3), 

^aJiee, b saBHCHMOCTH or naJiuHnn hjih oxcyTCTBHH n;eHTpHOJieH mhtobh Moryx 
6hTI» I];eHTpHHeCKHMH HJIH ai];eHTpHHeCKHMH. 

y BOAopocjien, noABH^Kiian cxa^HH b H^HSHennoM n;HKJie KoxopHx yxpanHsaexcH, 
n;eiixpHOJiH HacxHHiio peji;yn;HpyioxcH hjih cxaiioBHxcH HeperyjinpuLiMH oSpasosa- 

HIIHMH. 

KapxHHa cxaiioBHxcH eiu,e 6ojiee necxpon, ecJiH yHHxuBaxt noJiG^Kenne n;eiixpHO- 
jien. B OAHHx cjiynanx ohh pacnojiaraioxcH na nojiiocax sepexena (pnc. 2, /), 
npHHeM y Stigeoclonlum helveticum (Floyd et al., 1972a; Stewart et al., 1973) 
Ha Ka>KAOM nojiioce ocyiii,ecxBjiHexcH npojiH(|)epan;HH MeMSpaHHHX ajieMenxoB, 
a xaK}Ke CKanjiHBaioxcH ahkxhocomh h CBHsaHHHe c hhmh nysHpBKH (pnc. 2, I, 1)\ 
y Sphaeroplea annullna (Gaceres, Robinson, 1980) hohejihioxch (|)parMeHXH nepn- 
HyKJieapnoH oSojiohkh (pnc. 2, I, 2), a y Pyramimonas parkeae h P, amylifera 
(Norris, Pearson, 1975; Pearson, Norris, 1975) k n;eHxpHOJiHM npnjieraiox pnao- 

HJiaCXBI, KOXOpHe HenOCpeACXBOHHO OKaSHBaiOXCH CBHSaHHHMH C MHKpOXpySoHKaMH 

Bepexena (pnc. 2, I, 3). 

B ^pyrnx cjiynanx n;eHxpHOjiH saHHMaiox no oxHOineHHio k noJiiocaM Bepexena 
jiaxepajiBHoe nojio^KeHHe, nacxo ^ajieKO oxcxonx, ho ocxaioxcn jie>KaxB na oahom 
c HHMH ypoBne (pnc. 2, II), npn axoM y Heteromastix (Mattox, Stewart, 1977) 
iia HOJiiocax Bepexena pacnoJiaraioxcH pHBonjiacxH (pnc. 2, II, 1) hjih cKanjiHBaioxcH 
AiiKXHOCOMH (pnc. 2, II, 2), nxo xapaKxepno ;i;jih Chlorococcum echinozygotum 
H Axilosphaera vegetata (Deason, O’Kelly, 1979). npHMenaxejiBno, nxo y Klebsor- 
midium flaccidum (Floyd et al., 1972b) nojiG^Kenne ii;eHxpHOJieH cxporo ne 3a(|)HKCH- 
poBaHo: OHH Moryx pacnojiaraxBcn KaK na nojiiocax Bepexena, xan h jiaxepaJiBHO. 

Pe>Ke, nanpHMep y Asteromonas gracilis (Floyd, 1978), Chlamydomonas moe- 
wusii (Triemer, Brown, 1974), Ch, reinhardtii (Goss, 1974), Dunaliella bioculata 
(Marano, 1976), Voluox carteri f. weismannia (Birchem, Kochert, 1979), Manto- 
niella squamata (Barlow, Gattolico, 1981), Astrephomene gybernaculifera (Hoops, 
Floyd, 1982), n;eHxpHOJiH CMemaioxcH bjinnte k aKBaxopnaJiBnoH hjiockocxh sepe- 
xena (pnc. 2, II, 3) hjih HHorji;a hohxh Bnjioxnyio npnjieraiox k nefi (pnc. 2, II, 4), 
KaK 3X0 npoHCXOAHx y Platymonas subcordiformis (Stewart et al., 1974), Pleura- 
strum sp. (Molnar et al.,, 1974), Friedmannia israelensis (Deason et al., 1979). 

Hnor^a, Hao6opox, nienxpnojiH yji;ajinioxcn ox hojiiocob b npoxHBOnojio>KHHe 
cxopoHH (pnc. 2, II, 5), HMenno xan o6cxohx ^ejio y Cladophora flexuosa (Scott, 
Bullock, 1976). AnaJicrHunan Kapxnna oxMenajiacB h y Acrosiphonia spinescens 
(Hudson, Waaland, 1974), no nocKOJiBKy b bxom cjiynae n;eHxpHOJiH JiOKajiHSH- 
pyioxcn na nojiiocax Bepexena, xo nocJieAnee BHxnrHBaexcn, a ero nojiioca nepeMe- 
maioxcn B n;Hxonjia3My. 

y Tetraspora sp. (Pickett-Heaps, 1973c) n;eHxpHOJiH OKasuBaioxcn jie}Kaiii,HMH 
OKOJio OAHoro H3 nojiiocoB, oShhho xoro, KoxopHH naxoAHxcn 6jiH>Ke k KjiexouHOH 
noBepxnocxH. 

Pa3HOo6pa3He Kapxnn MHxosa aejienHX Bo;i;opocjieH oSycjioBJiHBaexcn Heo;i;HO- 
anannBiM noBeAenneM nji;pBiniKa. B nacxoniaiee speMn npe^jiaraercn BBi^ejinxB 4 hx 
xnna (Pickett-Heaps, 1970a). Hapn^y c ninpoKo pacnpocxpanenHBiM ^HcnepcnHM 
(dispersive) xhhom, npn KoxopoM HApuniKO pacxBopnexcn b npo(|)a3e n bhobb pe- 
KoncxpyHpyexcn b xejiO(|)a3e, Bcxpenaexcn aBxonoMHBiH (autonomous), npn KoxopoM 
H^pBiniKO 6e3 BHAHMBix H3MeHeHHH ^ejinxcH raHxejieBH;i;HOH nepexn>KKOH, kuk Bnep- 
BBie 3X0 Shjio oHHcano y osrjienH; ycxoHUHBBiH (persistent) xhh, npn KOxopoM pac- 


3 BoTaHHHecKHii jKypnaji, JVft 4, 1990 r. 
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TBopenne H^pHniKa conpoBOJK^aeiCH o6pa30BaHHeM HAptiniKOBoro Ben^ecTBa, 

B TOH HJiH HHOH CTenGHH MacKHpyiomero xpoMocoMBi; nojiyycTOHHHBHH (semi-persi- 
“Stent) THn, npn KOTopoM ne npoHCxo^HT nojiHoro pacTBopennH Hji;pHniKa, a ero 
<ocTaTKH B BH^e TaK HaabiBaeMoro n;eHTpaJii>iioro Tejia (midbody) o6i>miio pacnojia- 
raiOTCH B 30He BepeTer i, ho Be^yT ceSn naccHBHo (ne 0Kpy>Kai0T xpoMOcoMH n ne 
nepeMeii];aiOTCH BMecic? c hhmh na nojiioca), b Teji0(|)a3e oKasLiBaioTCH Me^K^y ce- 
CTPHHCKHMH H^paMH, HOCTeneHHO CTaHOBHTCH CJiaSo pa3JIHHHMLIMH H HCHe3ai0T, 
Kor^a BHOBB oSpaaoBaBrnnecH n^pa cxo^htch BMecxe. 

HeMajioBa^KHoe sHaneHne xapaKTepacTHKH MHTOsa HMeex npoAOJi^KHTejiB- 
HOCTB coxpaneHHH Me>K30HaJiBiioro Bepexena: b oahhx cjiynanx oiio paiio pacna- 
ji;aeTCH h cecTpHHCKHe n^pa onasBiBaioTCH jie>Kaiii,HMH ph^om; b ;i;pyrHx — pacna- 
:aaeTCH hosaho, h Tor^a cecxpHHCKHe n^pa AajieKO oxcxohx Apyr ox Apyra. TaK>Ke 
yHHXMBaexcH $opMa Bepexena b Mexa(|)a3e. Hamie Bcero Bcxpenaioxcn SunojiHpHBie, 
ocxpoKoneHHHe, HJIH KOHycoBHAHBie, HO HapHAy c 3XHM o6HapyH^eHH Bepexena 
c xynHMH, mnpoKHMH, ynjioiii,eHHHMH nojiiocaMH. HnorAa, Kan y Platymonas sub- 
€ordljormis (Stewart et al., 1974), Pleurastrum sp. (Molnar et al., 1974), ciianajia 

HOHBJIHIOXCH BOpexeiia KaK C ySKHMH, XaK H C mnpOKHMH HOJIIOCaMH, OAHaKO He- 
CKOJIBKO HOBAHee BCe 6e3 HCKJIIOneHHH CXanOBHXCH OHCHB mHpOKIIMII, HJIOCKHMH, 
boneHKOBHAHHMH. ^ajiee, pasjiHnaiox mHpoKO pacnpocxpaneHHBie npnMBie Bepexena 
II cpaBHHxejiBHO peAKO BCxpenaioiaiHecH cepnoBHAHo HBornyxBie. IIocJieAHHe, na- 
npHMep, xapaKxepHH ajih Volvox carteri (Deason, Darden, 1971), Chlamydomonas 
reinhardfii (Goss, 1974), Ch. m§ewusii (Triemer, Brown, 1974), Dunaliella bioculata 
‘(Marano, 1976), Astrephomene gubernacullfera (Hoops, Floyd, 1982) ii x. a. B 3xom 
CJiynae npoHCxoAHx cbjiH^Kenne hojiiocob, KoxopHe k xoMy JKe nepeAKo paciiojia- 
raioxcH BMecxe c n;eHxpHOJiHMH b6jih3h ox KjiexoHHofi noBepxnocxH. XlepBOiianajiBHO 
npHMBie Bepexena Moryx co BpeMeneM yAJiHnnxBcn h cxanoBHXBcn cepnoBiiAHHMH, 
KaK y Protosiphon botryoides (Bold, 1933), Microspora sp. (Pickett-Heaps, 1973b), 
Pleurastrum sp. (Molnar et al., 1974), Axllosphaera vegetata (Deason, O’Kelly, 
1979). B xapaKxepncxHKy Bepexena BKJiionaexcn ii ero opnenxaAHn b KJiexKe. Haiii,e 
Bcero AJiHHnan ocb Bepexena pacnojiaraexcn nepnenAHKyjinpHO k hjiockocxh A^Jie- 
HHH, HHorAa noA yrJiOM h A^^Ke napajiJiejiBno en. 

K axoMy cjieAyex AoSaanxB cxenenB Aii(|)(|)epeHn;Hai];HH h ocodeHHocxii opraiiHsa- 
ii;hm KHHexoxopa, pacnoJio>KeHHe xpoMOCOM b aKBaxopnajiBnoH njiacxHiiKe, cxenenn 
Hx AH$(|)epeHn;Hai];HH h Apyrne cnei];H(|)HnecKHe nepxH Kapnoxnna. 

xapaKxepncxHKH Mnxosa HanSojiee Ba>KHBiMH, KJiioneBHMH KpnxepnnMH, 
ecjiH HcxoAHXB H3 noHHMaiiHH cneLi;H(|)HKH ^HJiorenesa Chlorophyta ii BOAopocjien 
B AOJfOM, cjieAyex npnsHaxB noBOAeniie HAepnon oSojiohkh h najiHHHe hjih oxcyxcxBiie 
neEixpHOJien. B saBHCHMOCXH ox ocooennocxen noBOAeHHn HAepnon oSojiohkh paajin- 
qarox sanpHXHe, nojiyaaKpBixBie h oxKpHXBie mhxosh. 

Bojiee cnopHO SHaneHne Aenxpnojien. H xoxn ohh no cyiaiecxByioiii,HM iiBiiie npeA- 
cxaBjienHHM ne hmoiox npnMoro oxnomenHH hh k oSpasoBannio Bepexena, im k nexa- 
iiiEBMy MHX03a, xeM ne Menee hx noHBJieniie nacxo npHyponeno HMenno k nepnoAy 
H7i;epnoro AeJienna, no caMoe rjiaanoe xo, nxo ohh xaK hjih nnane cnnsaiiH co >Kry- 
THicoBBiM annapaxoM kjioxkh. HocjieAnee npHHAHHHajiBHO Ba>KHO, nocKOJiBKy oco- 
SeiTEiocxH ero cxpoennH BMecxe c mhxobom h AHxoKHneaoM b cooxbcxcxbhh c coBpe- 
MeiiHbiMH KOHn;enn;HHMH oxpa>Kaiox o6iii,hh ypoBenb pasBHxnn oprannsMa, xaK KaK 
npHSiianH Ba>KHi>iMH HHxerpnpyioiAHMH (|)aKxopaMH bbojiioahh sejieHHx BOAopocJien. 

Hcxoah h3 axoro saKpHXbie, nojiysaKpHXLie h oxKpLixue mhxo3li b cboio onepeAB 
cjieAyex noApasAejinxb na AenxpHnecKiie h aAenxpnnecKHe (pnc. 3). TaKHM oSpasoM 
Bcero npeAJiaraexcH BHAejiHXb 6 xhhob MHX03a co BceBOSMoncnLiMH nepexoAntiMH 
‘COCxohhhhmh, KOxopHe cocxaBJiHiox nenpepHBHHH Mop^oJioriinecKHii pnA npe>KAe 
Bcero ox saKpHXHx k oxkpbixmm mhxobbm. 

J^o CHX nop He cymiecxByex oSiAenpiinnxoH ciicxeMLi aejicnbix BOAopocjiefi. 
HaMH 3 a ocnoBy Bsnxa CHCxeMa, npeAJioH^ennan M. M. TojuiepSaxoM (1977 : 266). 
Ona npeAnojiaraex rpynniipoBKy Chlorophyta b 5 KJiaccoB b cooxBexcxBim co cxy- 
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PhC. 3. OCHOBHtie THHH MHTOSa y SejieHHX BO^O- 
pocjieH. 

3 a K p bi T Bi ii; i — neHTpHnecKHii, 2 — aiieHTpHMCCBHfii; 
n o Ji y 3 a K p Bi T Bi ft: 3 — iteHTpHHecKHft, 4 — ai^eHTpw- 
HecKHft; [oTKpBiTBift: 5 — ^eHTpHHecKHft, 6 — aiicn- 
TpHHeeKHft. 


neHHMH Mop(|)OjiorHHecKOH AH(|)$epeHi];Ha- 
i];hh TajijiOMa, KOTopan npHcyiii,a hx npeA~ 
CTasHTejiHM, H TOJiBKo KOHTbioraT npH- 

HHTa BO BHHMaHHe cneii;H(|)HKa nojiCBoro- 
npon;ecca. 

Volvocophyceae o6'i>e;i;HHHeT MOHaji;HLie 

$0PMH OpraHH3MOB, 3aHHMaiOIIl,HX Cpe^H 
sejieHBix Bo;i;opocjieH o^ny h 3 HHsmnx cxy- 
nenea pasBHTHH h npe;i;cTaBJiHioii];Hx bbh^- 
HBiH 3Tan Ha nyra nepexo^a ot oahokjigtoh- 

HBIX K MHOrOKJieTOHHHM BOAOpOCJIHM. 

B HacTOHmee BpeMH BBi;i;ejieHO Tpn oc- 
HOBHHX THna opraHH3an;HH MonaA (Pickett- 
Heaps, Ott, 1974). Hcxoahhh Pedino- 
monas-mn CTaji accoDiHHpoBaTBCH c TaKHAr 
CTpoenHOM KjieTOK, KaK y Pedinomonas: 
minor^ KOToporo xapaKTepna HaMenaio- 
iii,aHCH acHMMGTpHH }KryTHKOBoro annapaxa 

H KJieTKH B AejIOM, AeHTpHHeCKHH MHT03. 
saKpBiToro THna, npoAOJi^KHTejiBHoe coxpa- 
Henne Me^KsonajiBHoro BepeTena h ahto- 
KHHes nocpeACTBOM kojibagboh nepeTH^KKH. Chlamydomonas-THny opraHH3aD;HH 
npncyiAH SaJiaTepajiBnan chmmgtphh rjigtohroh opraHH3aii;HH, AeHTpHHecKHH mhto 3 
noJiyaaKpHToro Tana, cpaBHHTejiBHo panHaa pacna^ Me^KSonajiBHoro Bepexena^ 
AHTOKHHes nocpeACTBOM $HKonjiacTa. HaKonen;, Pyramimonas-Tan K^reToaHoa opra- 
HH3aD;HH xapaKTepaayeTca acHMMeTpaaHBiM ?KryTHKOBBiM annapaxoM, otkphtbim,. 
njeHTpaaecKHM mhxosom a ycxoaaaBBiM Me^KBonajiBHBiM BopexenoM. 

Chlorococcophyceae — necxpaa b Mop(|)OJiorHaecKOM oxHomeHaa rpynna, o6x>eAa- 
HHioiAaa KaK oAHOKJiexoHHBie, xaK a KOJionaaJiBHHe $opMBi c naMexaBmeacH xenAen- 
Aaea k noxepe noABa^KHOcxa, peryjiapaoMy oSpasoBanaio n;ejiJii0Ji03H0H [KJiexoHHoa 
oSojiohkh a noaBJiGnaio MHoroHAepnocxa. OajioreHeTHaecKaa cbhsb xjiopoKOKKO- 
BBix BOAopocjiea c bojibbokcobhmh a HMenno c KaKHM-xo npeAniecTBeHHHKOM Chla- 
mydomonas-xana ne BHSBiBaex coMHenaH. 



PacnpeAejiGHHe thbob mbtobb b pasjiHq&Hx KJiaccax Chlorophyta 


KjiaccH BOAopocJieft 

Thoh MHToaa 

aaKPHTHH 

noJiysaKpHTHft 

OTKpHTHft 

ueHTP. 

aaeHTp. 

ueHTp. 

aacHTp. 

ueHTp. 

aaeHTp 

Volvocophyceae 

H- 

_ 

+ 

_ 

+ 


Chlorococcophyceae 

H- 

— 

H- 

— 

— 

— 

Li lotrichophyceae 

+ 

+ 

+ 

— 

+ 

+ 

Conjugatophyceae 

— 

+ 

— 

— 


+ 

Siphonophijceae 

+ 

+ 
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Ahejihs MHT 030 B no;i;TBep}KAaeT panee BBicKaatiBaBmeecH npe;i;nojio}KeHHe o tom, 
qTO Chlorococcophyceae — cjienan bgtbb pasBHTHH. HepxBi cneii;HajiH3aD;HH npoHBJiHr 
lOTCH He TOJIBKO B npeHMyin,ecTBeHHOM ;i;jiH 3toh rpynnBi BOAopocjien nojiy 3 aKpHTOM 
THne MHT 03 a, ho h b HOHBjieHHH oqeHB xapaKTepHOH cHCTeMBi nepHHyKjieapHBix 060- 
jioHeK, noKa ne oSnapy^KenHon hh b o^hom ApyroM K;iiacce Boji;opocjieH, h Ten^eH- 
ii;hh k ii;eHOi];HTHOCTH, oSycjioBJienHofi pa 3 'Be;i;HHeHHeM bo BpeMenn MHT 03 a h i];hto- 
KHHe3a. 

Ulotrichophyceae oSTbe^aHHeT MHoroKJieTOHHBie BO^opoGJiH c HHTHaTBiM hjih njia- 
CTHHHaTHM TaJIJIOMOM. 9 tO MOp^OJIGTHHeCKH OHeHB pa3H006pa3HaH, BBICOKO HJia- 
CTHHHaH, C SoJIBHIHM $0pM006pa30BaTeJIBHHM HOTeHI^HaJIGM rpyHHa BO;i;opOCJieii, 
B npe;i;ejiax KOTopon npoH3omjio B03HHKH0BeHHe h 3aKpenjieHHe MHoroKjieToqno- 
CTH. OfliHa HacTB yjioTpHKcoBHx {Coleochaete) o6Hapy>KHBaeT cbh3b c Mona^HBiMH 
4)opMaMH Pyramimonas-THHa, KOTopan Be^eT k xapoBBiM (cjienaH bgtbb) h bbichiiim 
pacTeHHHM, a Apyran (Oedogoniales^ Schizomeris, Sphaeroplea) — c Chlamydo- 
monas-THHOM KjieTOHHon opraHH3aH;HH. 

Siphonophyceae xapaKTepnayiOTCH ch(|)ohhbim thhom Ta:iiJiOMa, nacTO Mop(|)OJiorH- 
qecKH CHJiBHO AH(|)(|)epeHii;HpoBaHHBiM H co;i;epH{ani,HM o^ho hjih mhoh^gctbo H^ep. 
Hx CBH3B C XJIOpOKOKKOBBIMH CTaHOBHTCH HpoSjieMaTHHHOH HGCMOTpH Ha TO, HTO Ii;e- 
HOii;HTHoe cocTOHHHe Hepe;i;K0 paccMaTpHBaeTCH Kan nepexo^Hoe k CH(|)OHHOMy 
THHy opraHH3ai];HH. Kan TenepB npe^CTaBjiHeTCH, 3 to CKopee cjie^H napajiJiejiBHoro. 
paBBHTHH XJIOpOKOKKOBBIX H CH(|)OHOBBIX BO;i;opOCJieH. HaJIHHHe CHMMeTpHHHOrO 

HtryTHKOBoro annapaTa ;nia}Ke y MHoro^KryTHKOBHX aoocnop, aaKpBiToro, ii;eHTpHqe- 
CKoro HJIH ai];eHTpHqecKoro MHToaa, a rjiaBHoe, ycTOHHHBoro Tejio^aaHoro BepeTena 
nOBBOJIHOT HCKaTB pOflCTBeHHHe CBH 3 H C BOJIBBOKCOBHMH BOAOpOCJIHMH Pedinomo- 
nas-THna. 

Conjugatophyceae npe;i;cTaBjiHiOT coSoh xopomo oqepqeHHyio rpynny o^HOKjie- 
TOHHHX H HHTHaTHX MHOrOKJieTOHHBIX BO^OpOCJieH, JIHHieHHBIX HOflBH^KHHX CTa^HH 
B H{H3HeHH0M DjHKJie, C HOJIOBBIM HpODjeCCOM B BH^G KCHTblOrai^HH. Hx ^HJIOreHeTHHe- 
CKHe CBH3H C OCTaJIBHHMH KJiaCCaMH BejIGHBIX BOAOpOCJIGH OCTBIOTCH HpoSjieMaTHH- 
HHMH. Bee nOHBITKH oSnapy^KHTB CJie^BI CymeCTBOBaHHH nO^BHH^HOH CTa^HH nOKa 
6e3pe3yjiBTaTHBi. Mhtob c npoAOJi^KHTejiBHBiM coxpaHeHHeM Tejio(|)a3Horo BepeTena 
ynaBBiBaeT na cbhbb KombioraT c toh jiHHHen yjiOTpHKcoBBix, KOTopan 6epeT naqajio 
OT MOHaAHBix (|)opM Pyramimonas-THHa. 

Ecjih npocjieAHTB, KaK pacnpe;i;ejiHioTCH thhbi MHToaa b paajiHHHHX Kjiaceax 
BOAopocjien (cm. Ta6jiHi];y), to yjiaBJiHBaeTCH neTKan aaKOHOMepnocTB: y (|)hjiO' 
reneTHHecKH Sojiee njiacTHHHBix c qepTaMH nporpeccHBHOH 3bojiioii;hh bojibbokcobhx 
H yjiOTpHKCOBBix pa3HOo6pa3He THHOB MHT03a npe;i;cTaBjieHO HanSojiee ninpoKO, 
H epe^H HHX 3aKpBiTBie H HOJiyBaKpHTBiG n;eHTpHqecKHe hbho ;i;oMHHHpyiOT. KaK ot- 
cyTCTBHe an;eHTpHqecKHX mhtobob y bojibbokcobbix corjiacyeTCH c MOiiaAHBiM thhom 
HX opraHH3ai];HH, TaK h OTcyTCTBHe n;eHTpHqecKHX y Conjugatophyceae oSycJiOBJieno 
TOM, HTO OHH JIHHieHBI no;i;BH}KHOH CTa^HH B }KH3HeHHOM Ii;HKJie. 

XjiopoKOKKOBBie, KOHBioraTH H cH(|)OHOBBie, npeACTaBJiHiomHe cjienBie bgtbh 
paBBHTHH C BBipa?KeHHBIMH HOpTaMH CneD;HaJIH 3 an;HH, XapaKTepHByiOTCH CpaBHH- 
TeJIBHHM e^HHOOSpaBHeM KapTHH MHTOBa. B qaCTHOCTH, y XJIOpOKOKKOBBIX HBHO 
npeBajiHpyioiii,HM oKaBBiBaeTCH nojiyaaKpBiTHH, ii;eHTpHHecKHH mhtob, b to BpeMH 
KaK y CH$0H0BBix — aaKpBiTBiH, KaK ii;eHTpHHecKHH, TaK H aii;eHTpHqecKHH. SaKpH- 
THH MHTOB HpH CH(|)OHHOM CTpoeHHH TBJIJIOMa HMOGT SoJIBIHOe SnOJIGTHHeCKOe BHaHO- 
HHe, nocKOJiBKy coxpaHHioiii,aHCH bo BpeMH Bcero mhtobb H^epnaH oSoJioHKa npeA“ 
CTaBJiHGT C060H ecTecTBeHHBiH SapBep, o6ecneHHBaioiii,HH cTporyio h30Jihii;hio Sjihbko 
pacnojio^KeHHBix APyr okojio APyra xpoMocoMHBix naSopoB coce;i;HHX n^ep. Y kohbio- 
raT ;i;jiH OAHOKJieTOHHHX $opM xapaKTepen otkpbithh ai];eHTpHHecKHH mhto3, a ajih 
MHOrOKJieTOHHBIX — BaKpHTBIH, aDjeHTpHHeCKHH. EcJIH npHHHTB BO BHHMBHHe eme 
H ocoSeHHocTH n;HTOKHHe 3 a nocjieji;HHx, CBHAeTejiBCTByioiii,He o cyiii,ecTBOBaHHH 06- 
m;HX Kopnefi c toh rpynnon yjioTpnKcoBBix, KOTopan o6Hapy}KHBaeT cbhbb c mohb- 
;iiaMH Pyramimonas-THna KjieTOHHOH oprannaai^HH, to HanpaniHBaeTCH npe^nojio>Ke- 
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HHe, HTO BHyxpH BTOH rpynnLi (Conjugatophyceae)^ BepoHTHO, oneHt pano npoHBomjio 
pa3ji;ejieHHe na abb bgtbh c AajiBHenniHM HeaaBHCHMHM AHBepreiixHHM paBBHTneM 
B HanpaBJieHHH npKo BHpa^KeHHon cnen;HajiH3aD;HH. Ilpn btom y o^HOKJieTOHHHX 
(|)opM HaaSojiBinero nporpecca aocthf mhtos, a y MHoroKJieioHHHX — ujHTOKHHes. 

He noA;iie}KHT coMHennio h tot (|)aKT, hto yn^e na MOHa^Hon CTynenn paaBHTHH 
BOji;opocjieH b npe^eJiax Kjiacca Volvocophyceae c^opMnpoBaJincB ocHOBHBie thhh 
MHT03a. IIoaTOMy Mop(|)OJiorHHecKoe paBHOoSpaane Ka^K^oro h3 3thx thhob, bhhb- 
jieHHoe B paajiHHHHx KJiaccax, cjiG^yex paccMaxpHBaTB ne kbk ycjio^KHHiomiHHCH 
Ph;i;, a KaK BapnaniHH o^Horo h toto >Ke Tnna opraHH3an;HH. CjiB^oBaTejiBHO, npn 
paccMOTpeHHH BonpocoB 3bojiiod;hh H^epHoro annapaxa hmgiot BHaneHne ne ctojebko 
ocoSeHHOCTH ero cxpoennH bo bpgmh mhtobb Kan xaKOBBie, ckojibko oSmiaH xenAen- 
ii;hh pacnpe^ejieHHH ochobhhx ero thhob b pbbjihhhhx KJiaccax BOAopocjiefi, hhhmh 
cjioBaMH, B cooTBexcTBHH c ypoBHOM HX cxpyKxypHOH opraHH3aTj;HH. Ona xaKOBa, 
hto nosBOMex roBopnxB o peajiH3aii;HH B^ecB ji;eHCTBHH cxaSnJiHBHpyioinieH (J)opMBi 
ecxecTBeHHoro oxSopa. 
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SUMMARY 

Mitosis is considered to be one of the most important integral factors of the Chlorophyta 
evolution. Six types of mitosis are proposed in accordance with the nuclear wall behaviour 
peculiarities and the centriole presence: closed, semi-closed and opened, and centric or acentric 
accordingly. There are certain regularities in the mitosis types distribution between the classes 
of green algae: the diversity of mitosis types is presented more widely in Volvocophyceae and 
Uloirichophyceae which are very plastic. Chlorococcophyceae, Conjugatophyceae and Siphouo- 
phyceae (reffered to the impasse trends of development) are characterized by the comparatively 
monotypic mitosis. 
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PA3BHTHE MyaCCKHX H HJEHCKHX 3MBPHOHAJIbHWX CTPYKTYP 
B CEME0CTBE MABANTACEAE 

O. P. K A M E L I N A. THE DEVELOPMENT OP MALE 
AND FEMALE EMBRYONIC STRUCTURES IN THE MARANTACEAE FAMILY 

ceM. Marantaceae na npHAiepe npej^CTaBiiTeneii 3 po;^OB BnepBue onacano pasBarne 
ntiJibaaKa a nHJibu;eBMx aepea. XapaKTepao najiaaae HepaBHOMepao-MHorocjioiiHoro, pano 
jiasapyioniiero KJieTOTOoro TaneTyAia, saMen^eHae (j)yHKmaa TaneTyjaa cpe^HaMa cjioHMa, aaTen- 
caBHO BMj^eJifliomaMa cjiasb. noApo 5 HO npocjieaceao pasaaTae ceAianoaKa a sapoj^tinieBoro MeniKa 
y panee ae accne^OBaHHoro aa^a Calathea louisae. OTMeaeabi OTJiaaaa b 8 M 5 paojioraaecKax npaa- 
HaKax MeJKAy po^aMa Calathea^ Maranta a Ctenanthe, KoMnjieKC 8 M 5 paojioraaecKax npasnaKOB 
noflTBepjKAaeT npana^JiaacHOCTb ceM. Marantaceae k nopa^Ky Zingiberales a ero 5 jia 30 CTb c ceM. 
Cannaceae^ 

TponaaecKoe ceM. Marantaceae npe^CTaBjieHO 30 po^aMH, b kotophx nacHHTH- 
BaeTCH oKOJio 370 — 400 bhaob, pacnpocTpaHeHHtix b xponHHecKHX h cySTponsae- 
CKHX Jiecax Ambpekh h A(j)pHKH (poA Thalia) (TaxTaA^KHH, 1966, 1987). 

3M6pHOJiorHHecKH ceM. Marantaceae HByneno neAOCTaTOHHo. B JiHTepaxype npaK- 
TIiaeCKH OTCyTCTByiOT CBeAeHHH no paBBHTHH) ntlJIBHHKa, 3a HCKJIIOaeHHeM AaHHHX 

0 cyKAeccHBHOM o6pa30BaHHH TexpaA MHKpocnop (Schnarf, 1931) h o tom, hto 3pejioe 
nbiJibAeBoe 3epHO 2-KJieToaHoe (IIoAAy^HaH-ApHOJifeAH. 1982). 

BHHMaHHG HCCJieAOBaxejieH npHBjieKaJiocb k ocoSoehocthm paoBHTHH h CTpoennH 
ceMHEOEKH, 3apoAHnieBoro MemKa h ceMeaH, b KOTopoM OTMenajiocb najiHEHe 
EepncEepMa. 9 th CTpyKTypu hccjibaobbeh b toh hjih heoh CTenenn y npeACxaBH- 
TejieH poAOB' Thalia, Phrynium, Calathea h Maranta (Gris, 1860; Hofmeister, 1861; 
Jonsson, 1881; Humphrey, 1896; Pojiji, Hjitee, 1912; Schachner, 1924; Venkates- 
warlu, 1937). HapuAy c hhmh oxAeJibEHe cxaAHH aMSpHoreneea OEHcanbi y Ca¬ 
lathea picturata h Stromanthe lutea (Mauritzon, 1936). Bojiee noApoSno EpocjieJKesbi 
^anaTOMHEecKHe h Mop(|)OJiorHHecKHe HBMeEeHHE b pa3BHBaH)Ei;Hxca ceMHEOuKe h ce- 
MBEH y Calathea picturata, Thalia dealbata, Pleiostachya pruinosa, Maranta leuco- 
neura h (J)parMeHTapHO b cpaBHennH c hhmh y bhaob Stromanthe h Ischnosiphon 
(Grootjen, 1983). 

TaKHM o6pa30M, ecjin a^ih onncaHHE ocoSenEOCTeH pasBHTHE H^encKHx 3m6pho- 
najibHUx CTpyKTyp npn cocTaBjienHH aMSpHOJiorHuecKOH xapaKTepncTHKH cbm. Ma¬ 
rantaceae moh^ho 6biJio HCEOJibBOBaTb JiHTepaTypHbie AanHbie h orpaHHUHTbca hmh, 
TO EOETH BCe HpHSHaKH My>KCKHX 3M6pHOHaJIbHbIX CTpyKTyp npBACTOHJIO BblECEHTb. 

B CBH3H C 3THM 6bIJIO EpOBeACHO A^TaJIbHOe HCCJIBAOBaHHe paSBHTHH EBIJIbHHKa 

H HHJibAeBoro sepna y 3 npeACTaBHTejien ceMencTBa h napajiJiejibHo c hhm — pa3- 
BHTHE CeMEHOEKH H BapOAblEEBBOrO MCmKa, pesyjIbTaTbl KOTOporO H3JIOH^eHH B sa- 
CTOHEi;eH CTaxbe h boeijih b aMSpHOJiorHEecKyio xapaKTepncTHKy cbm. Maranta¬ 
ceae B V TOM «GpaBHHTeJIbHOH 3 M 6 pHOJIOrHH ABOTKOBblX paCTOSHH)). 
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MaxepHaji h Mexo^HKa 

HccjieAOBajiHCb Calathea louisae, Ctenanthe lubbersiana h Maranta leuconeura. 

9X0 MHOrOJieXHHe XpaBbl C CHMnOAnaJIbHO BeTBHmHMHCH KopHeBHmaMH H CTe6- 
jiHMH c ;n;BypH;n;HO pacnojioH^enHbiMH KpynnbiMH jiHCXbHMH, y Koxopbix xopomo pas- 
BHTO iieBaMKHyxoe BJiar a Jinnee. Ha nepemKe jincxa okojio npHKpenjieHHH njiacxHHKH 
BcerAa HMeexcH xapaKxepHoe yTOJin^eHHoe conjieneHHe. JlncTba OBajibHbie {Ma¬ 
ranta, Ctenanthe), npoAOJiroBaTO-JiaHi];eTHbie {Calathea), acHMMexpHaHbiO, c KpynHon 
i];eHTpaJibHOH h^hjikoh, necxpo-naTHHcxHe {Maranta, Ctenanthe) hjih c pa3H0i];BeT- 
HHMH nojiocaMH {Calathea), 6apxaTHCTbie, c jihjiobhm otjihbom HH>KHeH cxopoHH. 
Coi];BeTHe cjioBKHoe, Bepxymeaaoe c npm];BeTHbiMH KpoiomHMH jiHCXbaMH aa o6jih- 
CTBeHHOM cxeSjie {Calathea, Ctenanthe) hjih na SesjiHCXHOM ii;BeTOHOce, Hji;yiii,eM 
ox KopneBHma {Maranta). H^BexKH 3HroMop(J)Hbie, 6ejio-po30Bbie nan cnpeneBbie, 
HeKpynHbie., 6HCxpo ona^aioin^He. HameancxHKH CBoSo^Hbie, aenecxKH cpocmneca 
B xpy6Ky. y Bcex 3 bh^ob b ii;BexKe paBBHBaexca xoabKO o^Ha ^epxnabnaa xbiaHHKa 
c KpynHHM HbiabHHKOM H aenecxKOBHanoH HHXbK), cpocmeHca c xpySnoH BeiianKa, 
H no 2 cnei];H$HaecKoro cxpoenna cxaMnnoana. KopoxKHH h xoacxbiH cxoa6HK nsornyx 
xaK, axo pHabii;e cbooh cocoaKOBHanoH noBepxnocxbio Hanpasaeno bhh3 h b cxopony 
ox XHHHHKH, Hxo HCKaioaaex BOBMoa^HOCXb caMOonHaenna. MexannsM onHaenna 
npHcnocoSaen k onpeaeaennoMy xnny onbianxeaefi (MopiaHXHna, 1982), noaxoMy 
B Kyabxype axn snaH ne naoaonocax. Haoa — KopoSoana. 

Poanna — xponnaecKne aeca KDjkhoh AMepnKH. Bee 3 snaa BHpamHBaioxca 
Kan aeKopaxHBHHe KOMnaxHHe paoxenna. 

Maxepnaa co6HpaaH b opana^epeax BoxannaecKoro nncxHxyxa hm. B. JI. KoMa- 
poBa AH CCCP (JleHHHrpaa). Byxonbi paanoH BeanannH h asexan ^HKcnpoBaan 
B CMecH FAA. JXjih o6pa6oxKH Maxepnaa a npHnenaan oSmenpHnaxbie i];hxo-3m6pho- 
aornaecKHe MexoanKH. Maxepnaa peaaan na 4 —12 mkm. HocxoanEbie npenapaxH 
OKpamHBaan xponnoH onpacKOH (KHcaHH (J)yKCHH no Oeabreny—reMaxoRCHann 
9paHxa—aaaHanoBbiH chhhh). PneyHKH EHnoanaan c noMombio pneoBaabnoro 
annapaxa PA-4 h MHKpocKona «Ergaval». 

Pesyabxaxbi nccaeaoBanHH 

IlbiabHiiK, nwabaesoe sepno. PasBHXHe MyjKCKHx BMSpHonaabHHX cxpyKxyp 
y Bcex HCcaeaoBaHHbix BnaoB npoxenaex naeHXHano, noaxoMy nna^e npHBoanxea 
o6o6iaeHHaa xapaKxepncxHKa npoaeccoB hx cxaHOBaenna c KOHKpexHbiM ynasaHHeM 
pasanaHH, naSaioaaeMHX y Kaa^aoro Bnaa. 

HHabHHK 2-rHe3aHbIH, OanOXeKOBblH, C aOBOabHO MaCCHBHHM CBa3HHK0M, B aen- 
xpe Koxoporo npoxoanx npoBoaaiaHH nyaoK (pnc. i, 3, 6, 9). BcKpbiBaexca nbiabHHK 
npoaoabHOH laeabK), HHxpopano. Hepea BCKpbixneM neperopoana Mea^ay rneaaaMH 
paapymaexca (pnc. 1, 18, 22). flaa nccaeaoBaHHbix snaoB xapaKxepno oSpaaoBanne 
B nocxMenoxHaecKHH nepnoa naaaenxonaoB — BbipocxoB cxepnabHOH xnann co exo- 
poHH CBH3HHKa, BaaioiaHXCH BHyxpb KaH^aoxo THeaaa. Ohh xopomo pasBHXbi y Ma¬ 
ranta H Ctenanthe (pnc. 1, 16, 18, 22) h BnanHxeabHO caaSee y Calathea (pnc. 1, 
U, 20). 

OopMHpoBanne cxeHKH rnesaa HHabHHKa npoHcxoanx aoBoabno CBoeoSpaano 
B xeneHHe npeMeHoxHnecKoro h b nanaae MeHoxHnecKoro nepnoaoB pasBnxHH nnab- 
HHKa. B MepHCxeMaxHHecKOM Syropne, CyayiaeM rneaae nbiabHHKa, b cySannaepMe 
BbiaeanexcH xnm h3 2—3 apxecnopnaabHbix KaexoK, Koxopbie a^anxen nepHRan- 
naabHO, oSpaayn nepBHHHbiH napHexaabHbm h cnoporenHbm caoH. KaexRH nepBnn- 
Horo napnexaabHoro caon (|)opMHpyiox cxenRy nHabHHRa nyxeM nepHRaHnaabnbix 
(yBeaHHHBaioiaHX nncao caoes) h anxHRaHnaabHbix (yBeannnBaioiaHX nncao RaexoR 
B caoe) aeJiaHHH RaexoR. B peayabxaxe nepHRanHaabHoro aeJiasHn RaexoR nepBnn- 
Horo napnexaabHoro caon oSpaayioxcn xanexyM n BxopnnHbm napnexaabHbin caon 
(pnc. 1, i). BxopnnnbiH napnexaabHbin caon aaJiHTca nepHRannaabno na 2 caon 
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Phc. 1. PasBHTHe ntiJibHHKa h nHJibn;eBoro sepna b cbm. Marantaceae (1 — 14, 19, 20 — Ca- 
lathea louisae; 15 — IH, 23 — Ctenanthe lubhersiana\ 21, 22 — Maranta leuconeura). 

J, 2 — rneano nujibHHKa co c^opMHposaHHOfi cnoporeHHofi TKanbio h ^opMHpyiomeficH cTeHKofi; 8 — cxema 
HHjibHHKa; 4 — 5 — (i)parMeH.Tbi nujibKHKa na cTaffHH Mefioaa I; — TaneTyM h nwanbi, Mefios II; 7 — cxeiwa 
ntiJibHHKa Ha aTOfi cTanna; 8 — TeTpa^bi MHKpocnop; 9 — cxeiwa HHJibHHKa na CTa^wH; Teipan; lo — TaneiyM 
H pacnanaiomaHCH na OTnejibHwe MHKpocnopti TeTpana; ll —TaneTyiw h MHKpocnopM, npocTpancTBO iweatfly 
KOTOpbIMH SanOJIHeHO rpaHyJiaMH H Cjmsbio; 12, J5, 15 — ^parMeHTtl HHJIbHHKOB C 2-KJieTOHHbIMH ^bIJIb^eBbIMH 
BepnaMH; le— cxeMH ntijibHHKOB na aTOfi cTanwa; 17, 18 — ^pariweHT h cxeiwa nMjibHHKa c 2-KJieTOWHbiiwH 
HMjibLteBHiwH aepnaiwH, npocTpancTBO Meatfly kotophmh aanojiHeno cjiHSbio; 19, 21 — (JiparMeHTu vi 20, 22, 23 — 
cxeMH apejioro h BcKpHBinerocH nnjibHHKa. rui — njiafleHTOwfl, cc — cpeflHHe cjioh, m — TaneTyM. 










PhC'. 1 (npodojiMeHue)m 


(pnc. 1, 1), B KOTopHx CHOBa npoxoAHT nepHKJiHHaJibHHe ^ejieHHH H oSpaayiOTCfl 
5—6 {Calathea, Maranta) hjih ao 8 {Ctenanthe) cpe^HHX cjioeB (pnc. 1, 2 , 4,5) 
H 3HflOTei];HH, y Maranta — 2-cjiOHHLm. 

KjieTKH TanexyMa cpasy JKe nocjie oSpaaoBaHHH aKTHBHO flejiaxca h nepnKjiH- 
HaabHO, H aHTHKaHHaabHO, (J)opMHpya HepaBHOMepHO-MHorocaoHHbm xanexyM 
(pnc. 1, i, 2, 5), a HHor^a BpacTaioT Me>Kfly MHKpocnoponiHTaMH, oKpyjKaa 

HX CO Bcex CTOpOH. 

C(|)opMHpoBaHHaa cxeaKa raesAa HHabHHKa coctoht h 3 animepMbi, aHAoxeniHa 
(y Maranta — 2-caoHHoro), 5 — 8 cpeAHHx caoeB h xanexyMa, aHCJio cjioeB Koxoporo 
BapbHpyex (pnc. 1, 4, 5). HaHMeabmee ancao caoeB xanexyMa (1—3) y Maranta. 

KaaccH(J)Hi];Hpya xaKoa ^oBoabHO cao>KHbiH cnoco6 ^opMapoBanaa cxeaKH nHab- 
HHKa B COM. Marantaceae, cae^yex oxMexaxb, axo oSpasoBaHae xanexyMa nponcxo^nx 
nocae A^JianHa nepBaanoro napaexaabaoro caoa. 9xo cooxBexcxByex AByAoabaoMy 
xany (Davis, 1966). npoxoAain;ae saxeM nepaKaaaaabHHe ^aJiBHaa bo Bcex caoax, 
K xoMy a^e OAHOBpeMeaao b xanexyMe a BxopaaaoM napaexaabaoM caoe (pac. 1, 1), 
BaaaaxeabHO yaeaaaaaaiox aacao caoeB b cxeaKe nHabaaKa, axo CKopee xapaK- 
xepao Aaa ochobhoxo xana. O^aaKo b cBHsa c xeM axo b pesyabxaxe ffeaeaaa aaexoK 
xanexyMa npoacxo^ax oSpaaoBaaae ffonoanaxeabnbix caoen caMoro xanexyMa, 
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a cpeAHne cjioh (J)opMiipyH)TCH 3a c^ex AeJieHHH cjioeB — npoHSBOAHBix btophtoobo 
napneTajibHoro cjioh, h (J)opMHpoBaHiie cxenKH npoHCxo^Hx b i];eHTpo6eH«HOM na- 
npaBjieHHH (pnc. 1, 2, 4, 5), TaKOH cnoco6, ohobhaho, cjieflyeT paccMaTpHBaTB 
haK ycJioH^HeHHyio BapnaniHio ^ByAOJibHoro Tnna. 

B MeHOTHHeCKHH H nOCTMeHOTHHeCKHH nepHOflBI npOHCXOAHT AH(J)(|)epeHI];Hai];HH 
M cneii;HajiH3ai];HH cJioeB cxenKH nHJiBHHKa. 

BnHAepMa OKpyjKaex bbcb hbijibkhk. flejieHHH ee KjiexoK npoxoj[i;HT tojibko 
B aHTHKJiHHaJiBHOM HanpaBJieHHH. Ha pannHx cxaflHHX KjiexKH 3nHj[i;cpMBi hoSojib- 
mne, c tohkhmh oSojioHKaMH (pnc. 1, 2, 4), B nponjecce pa3BHTHH nBijiBHHKa KJiexKH 
. 3 nnj[i;epMH HSMenniOTCH no Bejinrane n BBixarnBaiOTCH b TanrenTaJiBHOM nanpaBJie- 
HHH (pnc. 1, 5, 12, 13). B spejiOM nBijiBHHKe anH^epMa coxpaHHexcH, npej^CTaBJiena 
TOHKOCTeHHBIMH, HJIOCKHMH, yAJIHHeHHBIMH KJieXKaMH (pHC. i, 17, 19, 21), KyXHKyJia 
Ha Hx noBepxHOCTH He oSnapyjKena. 

3HAOTei];HH — npoH3BOAHoe BTopnanoro napneTaJiBHoro cjioh. Ha pannnx cxa- 
aHHx OH He OTJiHHaeTCH OT npHJieraH)ii];Hx cpe^HHx cjioeB (pnc. 1, 4, 5). Tojibko 
K MOMeHTy o6pa30BaHHH renepaTHBHOH kjiotkh b HBiJiBHieBHx Bepnax KJiexKH 3hj[i;o- 
xeniHH BaMOTHo yBejiHHHBaiOTCH (pnc. 1, 12), y Ctenanthe — b to H^e BpeMH, a y Ca- 
lathea — tojibko ko BpeMenn nepeMemeHHH renepaTHBHOH kjiotkh k i];eHTpy Bere- 
TaTHBHOH B HHX HOHBJiHiOTCH (J)H6po3HBie yTOJimeHHH (pHC. 1, IS, 15). Y Marauta, 
KaK yn^e ynoMHnajiocB, 3Hji;oTeii;HH 2-cjiohhbih, o6a cjioh c (J)h6po3hbimh yTOJime- 
HHHMH (pnc. 1, 21). B spejiOM HBijiBHHKe 3HAOTei];HH coxpaHHOTCH, KJieTKH ero 
He oneHB KpynHBie, c (J)h6po3hhmh noncKaMH (pHC. 1, 17, 19, 21). Ho THny 3Hji;oTe- 
H;HH AH(|)(|)epeHI];HpyiOTCH 2— 3 cjioh CO CTOpOHBI CBHBHHKa, TaK HTO (J)H6p03HBie CJIOH 
'OKpy>KaiOT TOKy no nepHMexpy (pnc. 1, 14, 16, 18, 22). 

Cpe^HHe CJIOH — npoH3BOflHBie BTopnanoro napneTaJiBHoro cjioh. Hx o6pa- 
ByeTCH 5—7 (pHC. i, 4, 5), y Ctenanthe — ao 8 (pHc. 1, 15). Ha paHHHX CTa^nax 
KJiexKH cpej[i;HHX cjioen nJiocKo-yflJiHHeHHBie, OTJinnaioTCH ot TanexyMa najiHaneM 
BaKyoJien h CBexJion, HenJioxHOH i];HTonJia3MOH, KpoMe cjioh, npHMBiKaioiniero k xa- 
nexyMy, y Koxoporo ona 6oJiee njioxHan. PasBHXHe cpe^HHX cjioeB y HccjieflOBan- 
HBix BHflOB HecKOJiBKo pasjiHHHo. y Calathea louisae nocjie JiHBHca xanexyivia KjiexKH 
'CpeAHHx cjioeB yBejiHHHBaioxcH b pasnepax, oSojiohkh hx cxanoBHxcH HsornyxBiMH, 
HeKOXOpBie KJieXKH BBIHHHHBaiOXCH B HOJIOCXB THeSfla H BBI^eJIHIOX HesHaHHxejiBHoe 
KOJIHHeCXBO CJIH3H (pHC. 1, 13), KOXOpaH flOBOJIBHO SHCXpO HCHeBaex. Cpej[i;HHe CJIOH 
HocxeneHHo paspymaioxcH h b spejioM hbijibkhko ne coxpaHHioxcH (pnc. 1, 19). 
y Maranta h Ctenanthe nocjie HcnesnoBeHHH xanexyMa panee ynjiomeHHBie, c hjiox- 
HOH i];Hxonjia3MOH KJiexKH cpej[i;Hero cjioh, npHMBiKaBinero k xanexyMy, BaiviexHO 
H3MeHHH)XCH. OhH yBeJIHHHBaiOXCH, BaKyOJIH3HpyH)XCH, HeKOTOpHe H3 HHX CXaHO- 
BHXCH Hy3BipeBHJ[i;HHMH HJIH B^aiOXCH B HOJIOCXB rHeS^a (pHC. 1, 15) H HHXenCHBHO 
BBi^ejiHiox CJIH3B HOJiHcaxapH^HOH HpHpoflBi (pHC. 1, 17). Kjictkh ocxaJiBHBix cpefl- 
HHX cjioeB xaKH^e yBejiHHHBaioxcH h ocjihbhhiotch. Bee aobojibho KpynHBie Me>K- 
HJieXHHKH B epe^HHX CJIOHX H HJiaHjeHTOHJ^aX, a OXAOJIBHHe KJieXKH I];eJIHKOM 3anOJI- 
HHIOXCH CJIH3BH) (pHC. 1, 17), KOXOpaH HpHCyXCXByeX B HOJIOCXH XHeSA HBIJIBHHKa, 
oKpy>KaH HBijiBHieBBie sepna, ao caMoro bckpbixhh HBiJiBHHKa (pnc. 1, 21—23). 
PaspymeHHe epe^HHx cjioeB y 3 xhx bh^ob npoHCxo^HX mbajighho, h naexo ^an^e 
K MOMeHXy BCKpBIXHH HHJIBHHKOB OXJi;eJIBHBie KJieXKH OffHOrO HJIH ffByX CJIOBB CO- 

x:paHHH)xcH (pnc. 1, 21). 

TanexyM — rexeporeHHBin, nponsBOAHoe nepBHHHoro napHexaJiBHoro cjioh 
B cxeHKe HBijiBHHKa H aKXHBHOH McpHCxeMBi CO cxopoHBi CBHBHHKa. PasBHXHe xane- 
TyMa npoHCxo^Hx ^obojibho cnei];H$HHHO. KaK yKasHBaJiocB BBime, b cxeHKe hbijib- 
HHKa, a oco6eHHO co exopoHH CBHBHHKa, xanexyM npe^cxaBJieH mhoxocjiohhoh 
TKaHBH), npHHeM HHCJio cjiocB ee He cxhShjibho. KjiexKH xanexyMa epasy nocjie $op- 
MHpOBaHHH HHXeHCHBHO fleJIHXCH, KapHOKHHeB COHpOBOH^flaeXCH HjHXOKHHeBOM, 
HOBXOMy OHH HoSoJIBHIHe H B OCHOBHOM OflHOHflepHBie (pHC. \, 2, 4). ToJIBKO BO BpOMH 
Menosa I neKoxopBie kjioxkh Hapyn^HOH naexH xanexyMa h MHorne KJiexKH BHyxpeH- 
Hen naexH xanexyMa cxanoBHxcH 2-Hj[i;epHBiMH ( pe^KO 4-HAepHHMH y Calathea) 
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H HesHa^HTejibHO yeejiH^HBaioTCH (pnc. 1, 4, 5). Y Maranta, TanexyM KOTopoil 
1 —3-cjiohhlih, ero KJiexKH 6oJiee Kpynnbie, qeM y Calathea h Ctenanthe. Bo BpeMH 
Menoaa II oSojio^kh kjiotok TanoTyivia, h b nepsyio o^epeAt npHMHKaioiAHX k mii- 
KpocnopoAHTaM, pacTBopaiOTCH, h HaannaeTCH BbiAOJienHe h 3 npoTonJiacTOB aa^ 
HJiasMaJieMMy rpanyji noJiJieHKHTa (hjih TpH(J)HHa?) (piic. 1, 7, 10). HanSoJiee hh- 
tohchbhhm 3TOT nponjecc CTanoEHTca nocjie pa3o6ni;eHHa MHKpocnop h 3 TexpaA- 
Ta>KH CJIH3H H rpaayabi nojiJieHKHTa onpya^aiOT h npoTonjiacTbi TanexyMa, h MiiKpo- 
cnopbi, aanojinaa Bce npocTpaacTBO nea^Ay hhmh (puc. 1, 11). Ha axon cxaAHH 3a- 
Moxna xoHKaa Exopaanaa oSojioaKa Bonpyr npoxonjiacxoB xanexyiaa. OpSaKyjibi 
He oSnapya^enH. JIhbhc xanexyiaa h ero AerenepaAna npoxoAax oaenb Sncxpo, 
npnaeM npoxonjiacxbi kjioxok xanexyiaa ananpyioxca, npaKxnaecKH ocxanaacb. 
B CBoeM H3HaaaJibHOM noaoa^eHHH (pnc. 1, 11), Y Maranta n Ctenanthe xanexyia 
noanocxbio ananpyexca eni,e ao A^Ji^nna aApa MHKpocnopbi, a y Calathea — k mo- 
Menxy ero A^aenna. Ha cxaAHii 2-KaexoaHoro nbijibii;eBoro aepna, KorAa renepa^- 
THBHaa KJiexKa naxoAHxca eni,e y cxeHKH, Aaa^e ocxaxKOB xanexyiaa b nbiabnnKe 
He HaSaioAaexca, aaiaexHO annib seSoJibmoe KOJiiiaecxBO rpanyji nojijieHKiixa Bonpyr 
nbijibAeBbix 3epeH (pnc. 1, 12, 17). 

TaKHM o6pa30M, xanexyM b ceM. Marantaceae moh\Ho Kaaccn^nAnpoBaxb kbk 
KJ iexoaHbiH ceKpexopHbiH 6e3 peopraHH3ai],HH, pano ananpyroninnca h o6jiaAa<io- 
BAHH CBoeo6pa3HbiMH aepxaMH. 

B 3peaoM HbiabHHKe cxenna npeACxaBaeHa ynjioni,eHHbiMH KJiexKaiviH aniiAapMbi, 
aHAOxeAHeM c (|)h 6 po 3 hhmh yxojini,eHHa]viH (OAHocjioHHbiM y Calathea n Ctenanthe 
H ABycaoHHbiM y Maranta), 1—2 cpeAHHMH caoaMH {Ctenanthe n Maranta) hjih 
AecxpyKxypHpoBaHHbiMH ocxaxKaiaH oSoJioaen hx KaexoK {Calathea) (pnc. 1, 19, 21). 
Y Maranta h Ctenanthe b CBaannKe BOKpyr npoBOAaiAero nyana BbiAejiaioxca npyn- 
Hbie KaexKH, aanojineHHbie xannHaMH (pnc. 1, 22, 23). HjiaAenxoHAbi aaoxnano co- 
xpanaioxca ao caiaoro BCKpHBaHHa nbijibHHKa (pnc. 1, 18, 20, 22). Y Ctenanthe 
H Maranta npocTpancxso Me>KAy nbiabAOBbiMH aepnaMH aanoJiHeno cjiH3bio (pnc. 1, 
22, 23) B oxjiHane ox Calathea (pnc. 1, 20), rAO ona oxcyxcxByex. 

B MHKpocnoporeHeae MapanxoBbix xana^e oxiaeaenbi xapaKxepnbie ocoSenHocxii. 
CnoporeHHbie KaexKH asaaioxca npoH3BOAHbiMH apxecnopna. Mhxobh b hhx 3a- 
KaHHHBaioxca aaAOJiro ao oKonnaHHa ^opianpoBanna cxeHKH nbiJibmiKa (pHC„ 1, 1 )\ 
CnoporeHHaa xnanb 1—2-cjioHHaa (na nonepeanoia cpeae rneaAa). KjiexKH ee, npyn- 
Hbie b npeMenoxHaecKHH nepnoA (pnc. 1, 1, 2), BHaanxejibHo yBejiHansaioxca, cxa- 
HOBacb MHKpocnopoAHxaMH, K npo(J)a3e laenoBa I (pnc. 1, 4). B cpasHennH c onpy- 
jKaioiAHMH Hx KJiexKaMH xanexyiaa MHKpocnopoAHTH BHrJiaAax rnranxcKHiaH KJiex- 
KaMH c SoJibmHMH aApaMH h CBexJion roMorennoH AHTonjiaaiaon (piic. 1, 2, 4). 

06pa30BaHHe xexpaA MHKpocnop nponcxoAHx no cyKAOcciiBHOMy xnny (pnc. 1, 
5, 7). MeH03 npoxeKaex 6e3 napyrnemiH, CHHxponno b MHKpocnopoAHxax Bcero 
nbijibHHKa (pnc. 1, 4 — 7, 9). Kajuioanaa o6ojiOHKa MHKpocnopoAHxoB, A^aA n xex¬ 
paA oaeHb xoHKaa, 6e3 yxojini;eHHH. TexpaA^i Mimpocnop pasjiiiaHOH $opMbi — 
jiHHeHHbie, Kpecxoo6pa3Hbie, T-o6pa3Hbie, H3o6iiJiaxepaJibHbie, c aobojibho Kpyn- 
HbiMH MHKpocnopaMH, A^xonjiaBMa Koxopbix nJioxHaa, c BKJiH)aeHnaMH(pHC. 1, 8,10). 
Hocjie pa3o6iAOHHa H3 xexpaA MHKpocnopbi paejinanoH (|)opMbi, c aApoM b Aonxpe 
KJiexKH H c xoHKOH oSojiOHKOH. Kbk yKa3biBaJiocb Bbinie, HMenno na axon cxaAHH 
npoHCxoAHx HHxeHCHBHoe BbiAeJieHHe rpanyji h cjih3h, Koxopbie npaKxnaecKH aa- 
nojinaiox bch) noJiocxb rneaAa, OKpy>Kaa see MiiKpocnopH, a aaxeM xojicxhm cjioom 
oxKJiaABiBaioxcH na hx noeepxHocxH, yxoJHAan oSojiohkh, ocoSchho ananHxejibHo 
y Ctenanthe (pnc. 1, 15). MHKpocnopbi oKpyrjiHioxcn, BaKyoJinanpyioxcH, HApo 
CMeiAaexcH b npHCxennoe noJioa«eHHe (pnc. 1, 11), rAe aojihxch, b peayjibxaxe nero 
oSpaayioxcH renepaxHEHaa h BerexaxHBHaa kjioxkh (pnc. 1, 12, 15). B oSojiohkc 
renepaxHEHOH kjiotkh, naxoAHiAenca b npHCxennoM noJioa^eHHH, oxMeaeno HaJinaiie 
KajiJio3H, Koxopaa Hcaeaaex no Mepe nepeABHjKOHHa renepaxHEHoft kjiotkh BHyxpt 
BerexaxHBHOH. FeHepaxHEHaa KJiexKa epaay nocjie oSpaaoBanna hmoot jihh3obha- 
Hyio $opMy, oHa HeSoJibmaa y Maranta h Ctenanthe (pnc. 15), h 6oJiee KpynHaai 
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M BHnyKJiaH y Calathea, 3to me othochtch h k BejiH^nne ee a^pa. B BereTaTHBHofi 
KJieTKe BHaaaJie HaSjiioAaeTCH Rpyanaa BaKyojit, saxeM — MHoroancjieHHLie moji- 
KHe, HApo ee Kpynnoe, JionacTHoe, c Sojibiehm haphiekom (pac. 1, 12, 15). IIocTe- 
neBHo B AHTOEJiasMe eohbjihiotch rpaflyjiH aaEacHbix BeE];ecTB, a BaKyojin acae- 
aaiOT (pac. 1, 13, 17). FeHepaTaBHaa KJieTKa y Calathea saivieTHO yBejiaaaBaeTca 
a paspacTaeTCH (pac. 1, 13) b OTJiaaae ot Marantha a Ctenanthe, y KOTopLix oaa 
MeHbEiax pasMepoB (pac. 1, 17). Spejioe EbiJibAeBoe sepno 2-KJieTOEaoe. y Calathea 
nbiJibi];eBoe sepno onpyraoe, reaepaTaBHaa KJieTKa AJiunnaa, JieaTOBaAaaa, caa- 
paJibHO CKpyaeHHaa, c SoJibEiaM KOJiaaecTBOM roMoreHaoa AaTOEJiasMbi See saaac- 
Hbix BeE];ecTB a oBaJibHHM, c SojibEiaM eapheikom aApoM, pacEOJioa^eaabiM b Aeaxpe 
KJieTKa. Hapo BereTaxaBHoa KJiexKa oKpyrJioe ajia cjieraa JioaacTHoe, AaTOEJiasMa 
BaaoJiaena rpaayjiaMa saaacHbix BemecTB (pac. 1, 19). Y Maranta a Ctenanthe 
EbiJibAeBHe sepaa oaeab KpyaHHe, aacTO HeapaBaJibaoa (|)opMbi, reaepaxaBaaa 
KJieTKa c aeSoJibiaaM OBaJibHbiM aApoM a aApumKOM, BepexeHOBaAaaa, co cjieraa 
asorayTbiME KoaAaMa, KaK apaBajio, coapaKacaeTca c aApoM BerexaTaBHoa KJiexKH, 
oSpasya eA- aHa KOMajieKC (pac. 1, 21). I^axoBJiasMa BerexaxaBHoa KJiexKa saaoji- 
aena eaaacBbiMa BemecTBaMa. 

B pasBaxaa abiJibAeBoro sepaa y Ctenanthe oSpamaeT aa ce6a Baaiviaaae cxa- 
Aaa, KorAa Mea^AY aaxaaoa a ajiasMaJieMMoa naSjuoAaexca laapoKaa 3oaa, saaoji- 
aeanaa cjiiisbio (pac. 1, 17), SHaaaxejibao cyjKaromaaca k MOMeHxy cospeBaaaa 
abiJibAeBoro sepna. 

CeMflnoEKa, aapoAbimeBbia mcuiok. PasBaxae a^eacKax aiviSpaoHajibHbix cxpyK- 
xyp aoApoSao apocjiea^eno y paaee ne accJiCAOBaanoro BaAa Calathea louisae 
a (|)parMeHxapao y Maranta leuconeura a Ctenanthe lubbersiana. 

B sasasa pasBaBaexca oAaa SasaJibHO apaKpeaJienaaa apaMocxoaaaa ceiaa- 
aoEKa, AHaaMaKa a aocjieAOBaxejibHbie cxaAaa pasBaxaa Koxopoa ox caoporeaaoa 
KJiexKa AO spejioro sapoABiiaeBoro MeaiKa cxeMaxaaecKa aoKasaabi aa pac. 2, 1 — 7. 
BcjieACXBae caenja^aaecKax saKJiaAOK a acaMMexpaanoro pocxa aaxeryMeaxoB 
a Hynjejuiyca apoacxoAHx aoBopox a asraSaaae ceMaaoaKa, b pesyjibxaxe KoxopHx 
oaa cxaaoBExca aaa-KaMaajioxpoaHoa. 

HyAejiJiyc b ceMaaoaKe MaccasHbia, CBoeoSpasHoro cxpoeaaa. Ha paaaax cxa- 
Aaax oa apeACxaBJieH aaaAepMoa a OAaaM aapaexajibabiM cjioeM b MaKpoaajiapaoa 
aacxa, 1—2 cjioaMa JiaxepaJibaoa aacxa a laapoKoa b ocaoBaaaa, Maorocjiofeoa 
xaJiasaJibHoa aacxbio (pac. 3, 1 — 3). 9aaAepMa nynjejuiyca, aaaaaaa co cxaAaa 
xexpaA Meracaop, AOJiaxca aepaKJiaaaJibao, (J)opMapya ayAejiJiapabia KOJiaaaoK 
(pac. 3, 4 — 7). Hpa axoM aaaKaJibabie KJiexKa aaaAepMH ne BcerAa AOJiaxca, a aame 
yAJianaioxca a cxaaoBHXca aaaaJiJioBaAaHMa, a KJiexKa aaaAepMH, Jie>Kam;ae aa 
ypoBae cepeAaabi sapoAHiaeBoro MeaiKa, aojihxch MHoroKpaxao, b pesyjibxaxe aero 
oSpasyexcH 4-5-, anorAa T-cjioaaaa JiaxepaJibaaa aacxb ayAOJUiapaoro KOJiaaaaa, 
a caM oa apaoSpexaex CBoeoSpasnyio EUieMOBaAayio (J)opMy (pac. 2, 7; 3, 8). 06o- 
jioaKa KJiexoK aaaKaJibaoa aacxa KOJiaaaaa saMexao yxoJiiBiaioxcH, ocoSeano apa- 
MbiKaromae k sapoAHiaeBOMy MeaiKy (pac. 3, 7, 8). 

napaexajibaaa xKaab apeACxasJieaa OAaaM cJioeM, Koxopbia bo BpeMH paaaax 
cxaAHH pasBaxaa sapoAtiiaeBoro MeaiKa Aorenepapyex (pac. 3, 1 — 6), aocjie aero 
sapoAHEieBbia moieok ya^e c S-HAepnoa cxaAaa apaMbiKaex MaKpoaajiapHHM koe- 
AOM K aaaAepMe (pac. 3, 7). 

Jlaxepajibaaa, a ocoSenao xajiasajibaaa aacxa ayAejiJiyca paapacxaioxcH, o6- 
pasya MaccaBayio xKaab (pac. 2, 6 , 7; 3, 7, 8 ). 

Co cxaAaa xexpaA Meracaop b ayi];ejiJiyce BbiAeJiaioxcH KJiexKa, aeaocpeACXBeaao 
npaMHKaH)E];ae k xaJiaaaJibaoa Meracaope, a 3axeM k xaJia3aJibaoa aacxa 3apoAH- 
meBoro MeaiKa a aHxaaoAaM, Koxopne oxJiaaaioxcH ox ocxaJibEbix kjiotok EyAeji- 
jiyca cajibEo yxojiE];eaHbiMa oSoJioaaaMa (pac. 3, 4 — 11). OaeBaAao, ax mojkeo 
paccMaxpaBaxb KaK CEei];aaJia3apoBaaayH) raEOCxa3y, yaacxByioiBiyH) b AOCxasKe 
aaxaxejibKHx BemecxB b 3apOAHEieBbia mcieok. HeEOCpeACTBeaKo k KJiexKaM raao- 
cxasH aoAxoAax xh>k a3 xoEKOCxeaabix KJiexoK, aAyiAax no HyAejiJiycy ox apoBOAH- 
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Phc. 2. J]|HHaMHKa pasEHTiia ceManoHKH y Calathea louisae. 

CeMHno^Ka na cTaAHn: i — cnoporeHHoii hjicthh; 2,3 — Meracnopoi];HTa; 4 — TCTpaAti Meracnop; 5 — 4-HAep- 
Horo aapoABiLueBoro Memna; 6— c(J)opMHpoBaHHoro h 7 — apejioro aaponbimeBoro Memna. hk — Hyi^ejuiap- 
Hbiii KOJina^oK, mb — MHKpomiJiHpHbiii bopothh^ok, h — nyi^ejuiyc, hu — napyatHbiii HHTeryMeHT, eu — 
BHyTpeHHHii HHTeryMeHT, nn — npoBOAHmnii ny^K, o6 — o6TypaTop; aoHbi, (J)opMHpyiomHe; on — onepKy- 

JIIOM, ajl — apHJTJTOHA. 


mero ny^Ka ceMHnoHKH (pnc. 2, 4 —7). B nyniejiJiyce HaKanjiHBaeTCH npaxMaJi. 
MaccHBHLiH Hyi];ejiJiyc xapaKTepnayex ceMano^Ky naK KpaccHHyri;ejiJiHTHyK> 
(pHC. 2, 7). 

CeManoana Calathea louisae c 2 HHTeryMeHTaMH. 3aKJia;[i;Ka hx nponcxoAHT 
Ha CTaflHH apxecnopaa. Hx Syropna (BaaHKa) ya^e xopomo pasjiHaHMLi na CTaji;HH 
cnoporeHHOH KJieTKH (pac. 2, 2; 3, 2). BnyTpeHHHH HHTeryMeHT onepea^aeT b pocTe 
Hapya^HHH, h na CTaAHH TeTpa^ Meracnop oh CMLinaeTca naji; Hyi],ejiJiycoM(pHc. 2, 4). 
MHKponnae oSpaaoBano BHyrpeHHHM HHTeryMeHTOM (pnc. 2, 6^ 7), KOTopHH (][)op- 
MHpyeT ji;0B0Jii>H0 ^anHHLiH 3 hji;octom h neMHoro BLicTynaer aa npe^ejiBi Hapya^Horo 
(pnc. 2, 7). BnyTpeHHHH HHTeryMeHT coctoht na 2 cjioeB naeTOK, b MHKponnaapHOH 
aacTH OH 4—5-caoHHBiH. Hapya^HBin HHTeryMeHT b apeaoH ceManoaKe 5-caoHHBiH^ 
pacmHpaH)in;HHca b MHKponnaapHOH aacTH 12—14 caoeB. HepaBHOMepnoe 

paapacTaHHe nynieaaapHoro Koanaana h napya^Horo HHTeryMeHTa hphboaht 
K TOMy, aTO MHKponnaapHaa aacTB HHTeryMeHTOB, npHMHKaioin;aa k nynieaaycy, 
npHoSpeTaeT naBHancTBiH npo$HaB (pnc. 2, 7). Ha CTa^HH apeaoro aapo^BimeBora 
Memna bo BHyTpeHHHx caoax napya^Horo HHTeryMeHTa na ypoBHe, r;:^e aaKanaHBa- 
eTca^ Hyn;eaaapHHH KoanaaoK, naannaiOTca nepHKaHHaaBHHe ^eaenna naeTOK, 
B peayaBTaTe KOTopHx (J)opMHpyeTca BHpocT HHTeryMeHTa, BflaiQni,HHca b Hyi];eaayc 
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(pHC. 2, 7), HasBaHHHH «MHKponHJiHpHLiM BopoTHH^KOM)) (Mauritzoii, 1936; Gro- 
otjen, 1983). Ha 3toh me CTa^HH bo BHyxpeHHHx cjiohx pacmnpeHHOH MHKponn- 
jiHpHOH nacTH HapyjKHoro HHTeryMeHTa b panone BepxymKH Hyi],ejiJiHpHoro koji- 
-jiaTOa BLij[i;eJiHeTCH rpynna kjiotok, b KOTopLix npoxoAHT MHoronncjieHHbie AeJieHHH, 
3a c^eT Hero b j[i;aJibHeHmeM (|)opMHpyeTCH onepnyjiioM ( pnc. 2, 7). B napyH^Hbix cjiohx 
,3TOH HacTH HHTeryMeHTa npoxoAHT HHTeHCHBHbie ^©•^eHHH KJieTOK, AaioiDiHe Ha- 
Ha Jio apHJiJioHAy. 06pa30BaHHe MHKponHJiapHoro BopoTHHHKa h onepKyjiioMa 
3aBepmaeTCH na pannnx CTa^nax pasBHTHH ceMenn, apHJiJioHji;a — na 6oJiee hosa- 
HHX (Grootjen, 1983), nero mh ne motjih naSjiioAaTb H3-3a oTcyTCTBHH MaTepnaJia. 

OyHHKyjiyc ceManoHKH npaMOH, mapoKHn, c oSTypaTopoM (pac. 2, 6^ 7). 
Ho HeMy npoxoAHT AOBoabHO MaccHBHHH npoBOAamHH nynoK, oTBeTBaaiomHHca 
B BHpocT Hapya^Horo HHTeryMeHTa co CTopoHbi $yHHKyjiyca h hoaxoahiahh k ocho- 
BaHHH) Hyi];eaayca (pnc. 2, 7). 

Meracnoporenee. ApxecnopnH oAHOKJieTOHHbin. ApxecnopnajibHaa 
KaeTKa — 6oaee Kpynnaa, neM ocTaabHbie KaeTKH nynieaayca, pacnoaoa^ennbie 
HOA anHAepMOH — A^aHTCa nepHKaHHaabHo na napneTaabHyio h cnoporeHHyio 
KaeTKH. HapneTaabHaa naeTKa a^ottch aHTHKaHHaabHo, oSpasya oahh caoH na- 
pneTaabHOH TKaan (pnc. 3, 1). CnoporeHnaa naeTKa h ee HApo yBeaHHHBaioTca, 
npeBpamaacb b MeracnopoAHT, kotophh b TeneHne npo(J)a3H Menoea sHaHHTeabHo 
paepacTaeTca, hto hpohcxoaht oAHospeMenHo c pocTOM h caMon ceManoHKH (pnc. 2, 

1— 5; 3, 2, 3). B oSoaoHKe MeracnoponiHTa oTKaaAHBaeTca Kaaaoea, i];HTonaa3Ma 
ero He oneHb naoTHaa, c BaKyoaaMH, aApo pacnoaaraeTca nyTb BHme cepeAHHbi 
KaeTKH (pnc. 3, 5). B pesyabTaTe Asyx caeAyioiii,HX APyr 3a ApyroM AeJi^Hnn Men- 
03a, conpoBo>KAaioiAHXca ii;HT0KHHe30M, oSpasyeTca aHHennaa TOTpaAa Meracnop 
(pnc. 3, 4). Tpn MHKponnaapHbie Meracnopbi nocTeneHHO A^reHepapyioT, xaaa- 
3 aabHaa yBeaHHHBaeTca, CTaHOBHTca MaTepnacKOH KaeTKon 3apoAHmeBoro MemKa. 
flApo ee pacHoaaraeTca b AeHTpe KaeTKH, b naoTHOH AHTonaaeMe, no noaiocaM 
KaeTKH — BaKyoan (pnc. 3, 3). 

SapoAMmeBHH MemoK MOHocnopHHecKHH, pasBiiBaeTca H3 xaaa- 
3aabH0H MeracHopH no Polygonum-THny. HocaeAOBaTeabHO npoxoAHT mhto3H 
h 2-, 4- H 8-aAepHaa cthahh pasBHTHa sapoAHmeBoro Memna, npHneM pacnpeAeae- 
HHe HAep, .noaapHsaAHa h KaeTKooSpasosaHHe noanocTbio cooTseTCTByiOT AannoMy 
THny pasBHTHH (pHC. 3, 5 —7). C(J)opMHpoBaHHbiH sapoAbimeBHH MemoK 7-KaeTOH- 
HHH, 8-aAepHbiH. 3a nepnoA cospeBanna 3apoAbimeBoro MemKa h AH<|>$epeHi];Hai];HH 
ero aaeMOHTOB saMeTHo yBeaHHHBaeTca oStbcm eapoAbimeBoro MemKa h BeaHHHHa 
CeMHHOHKH (pHC. 2, 6, 7\ 3, 7, 8). 

B speaoM sapoAbimeBOM MemKe aHi],eBOH annapaT npeACTaBaen KpynnbiMii oBaab-^ 
HbiMH KaeTKaMH. CHHeprHAbi c hapom b BepxHen SasaabHon nacTH KaeTKH h Ba- 
KyoabH) B anHKaabHOH, c xopomo Bbipaa^eHHbiM HHTnaTbiM annapaTOM. flHi],eKaeTKa 
c 6oaee KpynnbiM hapom hohth b AeHTpe KaeTKH, BaKyoaaMH h b SaeaabHOH, h B^'ann- 
KaabHOH nacTHx KaeTKH. HoaapHHe aApa ao onaoAOTBopeHna He caHBaiOTca, 
HaxoAHTca b KOHTaKTe, oKpymeHbi naoTHon AHTonaasMon h pacnoaaraiOTca oKoao 
HHAeBoro annapaTa. Hohth secb o6beM AeHTpaabHOH KaeTKH saHHMaiOT Kpynnbie 
BaKyoan. OSoaoHKa AeHTpaabHOH KaeTKH, npiiMbiKaioiAaa k Hyi],eaaycy, c saMeT- 
HbiMH yToamennaMH — npoTy6epaHi],aMH, HanpaBaenHbiMH BHyTpb KaeTKH. Ahth- 
noAbi HanSoaee BapnaSeabHU no CTpoennio, ohh MoryT nanoMnnaTb annieBOH an¬ 
napaT H 6biTb oAHOHAepHbiMH H B speaoM sapoAbimeBOM Memne, ho c 6oaee naoTHon 
AHTonaasMOH (pnc. 3, 9). Hame aApa b aHTHnoAax A^JiHTca, h ohh CTaHOBHTca 

2- aAepHbiMH (pnc. 3, 7, 10), HnorAa a^JI^hho aAep conpoBoa^AaeTca AHTOKHnesoM, 
H (|)opMHpyeTca MHoroKaeTOHHbin aHTHnoAaabHbiH KOMnaeKc (pnc. 3, 5, 11). Bo Bcex 
caynaax b oSoaoHKe aHTHnoAaabHHx KaeTOK, rpaHHHaiAeH c KaeTKaMH rnnocTasbi, 
oSpasyiOTca BbipocTbi, HanpaBaeHHbie BHyTpb naeTOK (pnc. 3, 7— 11). IIpHneM 
y KpynHbix KaeTOK aHTHHOA, KorAa hx 3, 3th npoTySepaHAbi oSoaoneK 6oaee 3a- 
MeTHbi (pnc. 3, 9, 10). Y Maranta leuconeura h Ctenanthe lubbersiana, pa3BHTHe 
ceMHHOHKH KOTopbix 6biao HccaeAOBaHO (J)parMeHTapHo, Bce npoi],eccbi pa3BHTHH 


4 BoTaHH^ecKHii wypHaJi, JnTs 4, 1990 r. 
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H^encKHx 3M6pHOHaJii>Hbix CTpyKTyp npoTenaiOT H^enTH^Ho c TaKOBLiMH y Calathea 
louisae. HneioTCH Jinnib oTAejibHHe CTpyKxypHHe ocoSennocTH: Menbinee otcjio> 
cjJoeB (flo 3—4) B JiaTepaJibHOH nacTH nyniejiJiHpHoro KOJina^Ka, Menee paspoc- 
maacH MHKponHJiapHaa aacTb napya^Horo HHTeryMeHTa, necKOJibKO Menbrnne pas- 
Mepbi H caMHX ceMHnoaeK. B apejioM BapoflbimeBOM Memne Ctenanthe OTcyxcTByiOT 
KpynHHe BaKyoan. XIojiapHHe a^pa y o6onx bhji;ob cjiHsaiOTca onaoAOTBope- 
HHa, aHTHHO^H — 3 OAHOa^epHHe KJieXKH. 

OScyac/^enne pesyjibTaTOB 

IIpoBeAeHHoe HCCjieAOBaHHe 3M6pHOHaabHbix CTpyKxyp y 3 bhaob, npHaa^ae- 
jKamHx K pasHHM poABM CGM. Marautaceae^ nosBOJiaao fljia 3Toro ceMencTBa bbi- 
aBHTb MHorae paaee ae asBecTHHe 3M6pHoaorHaecKHe npasHaKH. 9 to b nepsyiO' 
oaepeflb OTHocHTca k Mya^CKHM 3M6pHOHaabHHM CTpyKTypaM. Tan, ji;aa ceM. Ma- 
rantaceae xapaKTepHH*. 2-rHe3AHbiH c nJiai];eHTOHji;aMH nHJibHHK, (|)opMHpoBaHHe 
CTeHKH no AByfloabHOMy, ho ocjioa^HeHHOMy AonoJiHHTeabHbTMii AeJiannaiviH rany, 
MHorocjioHHaa CTOHRa nbiabHHKa c 5—7 cpeAHHMH cjioaMH h 1—2-cjiofabiM 3 hao- 
TOUiHeM, KaeTOHHbiH ceKpeTopHBiH, HepaBHOMepHo-MHorocjioHHbiH TanexyM, oaenb* 
KpynHbie MHKpocnoponiHTbi, TeTpa^bi MHKpocnop pasjinaHHx thhob, 2-KaeToaHHe, 
TaKH^e oaeHb KpynHbie, spejibie nbiabi],eBHe sepna. Ilpn 3 tom oTMeaenbi cnei^n^nae- 
CKHe ocoSennocTH b nponjeccax pasBHTna nbijibHHKa n nbijibi];eBoro aepna n CBoe- 
oSpasne cxpoenna OTAeabHbix cxpyKTyp. Cae^yex OTMexHTb, hto nbijibnnK y Ma- 
paHTOBHx BCKpbiEaeTca B Syxone naji; nsornyTHM n necospeBmnM pHabTj;eM. Ilbiabnia 
nonaAaex b yraySaenne CTOJiSnKa, npnaeM y Maranta is. Ctenanthe ona xan is ocxa- 
exca oKpya^ennoH cjihsbh), Koxopaa naKananBaexca b nbiJibHHKe b pesyjibxaxe cen- 
pexopnoH AeaxeabHocxH cpeAnnx caoes n naanjenxoHAOB. 9 xhm h moh^ho oSbacnnxb 
naanane MnoroaHcaennbix cpeAHnx caoes n oSpaaoBanne naaii;eHX0HA0B b nbiab- 
HHKe, yBeananBaioiniHx cenpexapyiomyio noBepxnocxb, axo b cboh) oaepe^B o6ecne- 
aHBaex oSpasoBanne neoSxoAHMoro KoanaecxBa cansn noancaxapHAHon npnpoABi 
y Calathea na nenpoAoajKHxeabnoe Bpeiaa, a y Maranta is Ctenanthe — ao caMoro 
BCKpbixHH HHabHHKa. SAecb, oaeBHAHO, Mon^HO roBopnxb o AOBoabno peAKO Bcxpe- 
aaiomeMCH n hbho BHpajKennoM asaennH aaMemenna (|)yHKi];HH caoes cxenKH nbiab- 
HHKa: xanexyM — cpeAHne caon. 9 xhm, no-BHAHMOMy, mojkho oSbacnuxb n nenpo- 
Aoan^HxeabHoe cymeoxBOBanne xanexyMa, xaK Kan c MOMenxa MHxosa HApa mhkpo- 
cnopH nHxanne pasBHBaioiAHxcH nbiabi];eBbix sepen ocyiniecxBanexcH cpeAHHMn 
caoHMH. flpKO BMpan^ennaH ^ynKAHOHaabnaa aKXHBHocxb xanexyMa h cpeAnnx 
caoeB necoMnenno cnocoScxByex ycKopennoMy cospeBannio nBiabAeBbix sepen^ 
Koxopoe nponcxoAHx eme ao naaaaa Asexenna. 

H3 CBoeo6pa3Hbix aepx, BbiaBaennbix b paBBHxnn Mya^CKHx OMSpHonaabHbix 
cxpyKxyp, Moa^HO eme ynoManyxb neBnaanxeabnoe KoanaecxBo KaaaosBi b o6o- 
aoane MHKpocnopoAHxoB n xexpaA MHKpocnop; oaenb Kpynnbie MHKpocnopoAHXbi, 
xexpaAbi MHKpocnop is nbiabi],eBbie sepna, h neoSbianoro cxpoenna cnnpaabHo CKpy- 
aennyio aeHxoBHAnyio renepaxHEnyio KaexKy b nbiabi],eBbix sepnax Calathea. 

B jKencKHx OMSpHonaabHbix cxpyKxypax CBoeoSpasHbie aepxBi, oxMeaennbie 
B cxpoeHHH ceManoaKH no anxepaxypnbiM h opHrHnaabHbiM AannhiM, caeAyiomne: 
xapaKxepnbiH, oSpasyioiAHH enncxasy, MHoroKaexoanBiH b aaxepaabnon aacxH 
nyAeaaapHbiH KoanaaoK; MaccHBnaa xaaaBaabnaa aacxb nyAeaayca, coxpanaio- 
maaea b bhao nepncnepMa b ceMenn; Maccnsnaa MHKponHaapnaa aacxb napya^noro 


Phc. 3. Meracnoporenes ii pasBHTne aapoAHmeBoro MemKa y Calathea louisae. 

1, 2 — cnoporennafl KjieTKa h McracnopouHT b Hyi];ejijiyce ceMHnoHKH, saKjiaAKa nHTeryivieHTOB; 3 — iwera- 
cnopoipiT B Hyi];eJTJiyce; 4—7 — paasHTHe aapoAHmesoro MemKa h 3 xajiaaajibirofi bjictkit TCTpaAbi, ^opwH- 
poBaHHe HyuejTJiflpHoro KOJina^Ka, AerenepamiH napneTajibHoro cjioh, nH{j){j)epeHpHaB[Hfl rnnocTasbi; 8 — 
MHKponHJiKpHafl qacTb nyuejTJiyca co apejibiM aapoAbimeBbiM wemKOM; 9—ii — LapwaCejibHocTb cTpoeHHH 
aHTHHOfl. na — napneTajibHafl TKaHb, a — rnnocTasa. OcTajibHbie oSooHa^eHHH Te me, hto na piic. 2. 


4 * 
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rHHTeryMeHTa, (|)opMHpyioin;aH nocjie onjioflOTBopeHHH 3K3octom, paspacTanne ot- 
;a;ejii>HHx yqacTKOB KOToporo Be^ex k oSpasoBaHHio onepKyjiioMa, apnjiJioHAa, ot- 
■cyTCTByH)iii;ero y Thalia (Grootjen, 1983), h cnei];H(J)HnecKoro MHKponHJinpHoro 
BopoTHHTOa (Mauritzon, 1936). Bbipocx xaJiasH, BHej[i;pHH)iii;HHCH b Hyi];ejiJiyc 
H o6pa3yH)in;HH xaK Ha3HBaeMHH nepncnepMaJibHHH KanaJi b paBBHBaioiiiieMCH ce- 
MeHH, He HMeex anaJioroB y noKpHTOceivieHHbix (Grootjen, 1983). B cbhbh c o6pa- 
30BaHHeM xajiaBaJibHoro sHpocxa ceMnnoTOa nocjie onjio^OTBopeHHH CTanoBHTCH 
aM^HTpoHHOH, HBrnSaeTCH 3apoflHmeBHH MemoK, AyroBH^Ho HBornyTHM CTanoBHTCH 
H BpejiHH BapoAbim (Mauritzon, 1936; Grootjen, 1983). 

B Meracnoporeneae h pasBHTHH aapo^HmeBoro MemKa KaKHx-JinSo cnen;H$HHe- 
CKHx Hepx y HCCJieAOBaHHHx BH^OB He oSnapyu^eHo, Jinnib y Calathea OTMenena 
napnaSejibHocTb cxpoennH aHranoA, "^to xapaKTepno ne tojibko ^jih C. louisae, 
HO H ajih bh/i;ob 3Toro pofla, HByneHHHx panee (Mauritzon, 1936). B po^e Maranta 
OTMeuaJiHCb $aKTH oSpasoBaHHH MHoroHflepHbix KpynHHX aHTHnoji; (Pojiji, Hjibob, 
1912), o^naKo b nameM MaxepHaJie y M. leuconeura axoro ne naSjiioAaJiocb. 

AnajiHBHpyH BMSpnojiorHHecKHe npnaHaKH com. Marantaceae, cjieflyex oxMe- 
xHxb, Hxo BHaHHxejibHan hx nacxb oxhochxch k hphmhxhbhhm: najiH^ne njiai];eHxo- 
H^OB, MHorocjioHHan cxeHKa nHjibHHKa, 2-KJiexoHHbie nHJibi];eBbie sepna, mbcchb- 
HbiH HymejiJiyc, naJiHTOe apHJiJioH^a h nepncnepMa b ceMenn h j[i;p. B xo >Ke BpeMH 
MHorne npusHaKH h ocoSennocxH paaBHXHH ox^ejibHHx cxpyKxyp nbiJibHHKa h ce- 
mhho^kh roBopnx o6 hx bhcokoh cnei];HaJiH3ai];HH. 

B o6in;eM com. Marantaceae aobojibho o^Hopo^Ho no npusHaKaM Myu^CKHx h u^en- 
CKHX 3M6pHOHajibHbix cxpyKxyp, nxo noAXBep>KAaexcH h anajiHsoM JinxepaxypH. 

Kan bh^ho h 3 onHcanna, Kan^AOMy po^y npHcyin;H KaKHe-nnSyAb HH^HEHAyajib- 
HHe aepxbi. Hccjie^OBaHHe 3 bhj[i;ob paaHHx po^OB noKasaJio, axo poA Calathea 
■oxjiHaaexcH ox po^OB Maranta h Ctenanthe SoJibme, aeM nocjie^HHe ^sa flpyr ox 
flpyra. 9xo noji;xBep>Kflaex npaBHJibHocxb oxHeceHHH hx k pasHbiM noAceMeHCXBaM: 
Calathea — k no^ceMeHcxBy Phryniceae, Maranta h Ctenanthe — k no^ceMeHCXBy 
Maranteae (Taxxa^JKHH, 1987). 

CeM. Marantaceae, KaK hbeocxho, bxo^hx b cocxaB nopaj^Ka Zingiberales, b ko- 
xopHH Hapaj[i;y c hhm BKJiioaeHbi ein;e 7 ceMeHCXB (Taxxa^JKaH, 1987). KpoMe com. He- 
liconiaceae h Lowiaceae, ocxajibHHe ceMeScxBa b xoh nan hhoh cxenenn HByaenbi 
OMSpHoaornaecKH (XIo^AySHaa-ApHoabj^H, 1982). Bee HCcaej^OBaxean, o6parTj,aB- 
mneca k axoMy nopaj[i;Ky h panee, oxMeaaan, axo ero ceMeHCXBa no MHorHM ainSpHo- 
aornaecKHM npusHaKaM cxo^hh (Schnarf, 1931; Mauritzon, 1936; IIoOTySHaa- 
ApHoabAH, 1982), axo roBopnx o eexeexaennoexH nop. Zingiberales. 9xo a^e noji;- 
xBepacAaiox flaHHHe no anaxomnn ceMaH (IlancKo, 1985). 

CeM. Marantaceae bo Bcex cncxeMax cSanjKaexca c com. Cannaceae, IIo aMSpno- 
aornaecKHM npHananaM axn ceMencxBa xana^e cxo^Hbi, ocoSenno no cxpoennio 
ceManoaKH (Mauritzon, 1936). ToabKo y axnx AByx ceMencxB nopaj[i;Ka nbiabHUK 
pej[i;yi];HpoBaH ji;o o^hoh 2-rHe3AHOH xenn, y ocxaabHHx ceMencxB nbiabHHKn 4-rHe3ji;- 
Hbie (XIoOTySnaa-ApHoabAH, 1982; TaxxaA>KaH, 1987). Cy^n no onncaHHio paaBU- 
xna nbiabHHKa y Canna indicaxC, sp. (Tiwari, Gunning, 1986), y axoro BHji;a 
H npej[i;cxaBHxeaeH com. Marantaceae ecxb o6ni;He aepxH. 9xo ^opMupoBanne mhofo- 
caoHHOH cxeHKH rHe3j[i;a nbiabHHKa c 2—4 cpeAHHMH caoaMH n 4—5-caoHHbiM xa- 
nexyMOM, cocxoain;HM h 3 MeaKHX KaexoK. Oj^naKO aBxopbi oxMeaaiox, axo nocae 
pacxBopeHHH oSoaoaeK KaexoK xanexyMa HaSaio^aioxca BbinaanBaHna oxAeabHbix 
ero npoxonaacxoB b noaoexb rnesAa, r^e ohh KOHxaKxnpyiox c nbiabi];eBbiMH sep- 
HaMH, ho He canaaioxca Mea^Ay co6oh h ne oSpasyiox nepHnaaBMO^na. Ha axoM oc- 
HOBaHHH aBXopbi HasbiBaiox xanexyM Canna HHBasHBHbiM, canxaa ero npoMea^yxoa- 
HHM Meatfly ceKpexopHHM n nepnnaasMOAHaabHbiM xnnaMH. BosHHKaex onacenne. 
He npHHHMaiox an aBxopH b axoM cayaae na exa^Hux paBBHxna MHKpocnop—nbiab- 
n;eBbix sepen y^aHHHBniHeca n paapocmneca KaexKn BHyxpeHHero epej^nero caoa 
3a KaexKH xanexyMa? Ecan j[i;onycxHXb, axo paBBHxne nbiabHHKa y Canna nponexo- 
;i;hx cxo^ho c xaKOBHM y MapanxoBbix, o aeM CBn^exeabCXEyiox paHHne exa^un 
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i(Tiwari, Gunning, 1986), to moh^ho npe^nojiojKHTb, uto h ajih OToro BHji;a xaKHce 
^BOHCTBenna BbicoKan (|)yHKi];HOHajibHaH aKTHBHOCTb cpe^HHX cJioeB. K coH^aJienHH), 
y C. indica pasBHTne nHjibHHKa npocjien^eHo h npoHJiJiiocTpHpoBaHo ne xaK noA- 

poSnO, "tlTOSH MO>KHO 6bIJIO OTBOTHTb Ha 3TOT BOHpOC. 

Ohobhaho, hto h aJIH com. Cannaceae^ h aJIH Apyrnx ceMencTB nopuAKa, y ko- 
Topbix TaK>Ke OTMeueHo (J)opMHpoBaHHe MHorocjiOHHOH CTeHKH rnesAa nHJibHHKa 
C HeCKOJIbKHMH CpeAHHMH CJIOHMH H 2—3-CJIOHHHM TanOTyMOM, HOOSXOAHMH AO” 
nOJIHHTeJIbHbie HCCJieAOBaHHH, HTOSh yTOUHHTb OCOSeHHOCTH HX paSBHTHH. Tom 
fiojiee HTO no noBOAy onpeAeJiennH Tuna TanexyMa cyni;ecTByioT pasHonTOHnn (cm.: 
Davis, 1966; XIoAAySHaH-ApnojibAH, 1982). 

IIoABOAH KpaxKHH HTOB BHmecKasaHHOMy, OTMOTHM cjieAyH)ni;ee. B pasBHTHH 
-MyjKCKHX OMSpHonaJibHbix CTpyKTyp y npeACTaBHTeJieS MapanxoBHX OTMenenH 
CBoeoSpasHHe nepTH, CKoppejinpoBaHHHe Me>KAy co6oh. 

Ho OMSpHOJiornnecKHM npHSHaKaM com. Marantaceae aobojibho oahopoaho 
H necoMHeHHo npnnaAJiejKHT k nop. Zingiberales, b KOTopoM c6jiH>KaeTcn no komh- 
JieKcy npnanaKOB c com. Cannaceae, 

AnaJina aMSpnojiornnecKnx npnanaKOB noATBopn^AaeT ecxecTBenHOCTb nop., 
Zingiberales b npnnHTOM oSbomo (TaxTaA>KHH, 1987). 

Bbipa>KaH) HCKpennioH) SjiaroAapnocTb 0. B. IIpocKypHHOH aa noMOin;b b paSoxe. 
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SUMMARY 

There are some specific features of male and female embryonic structures in Marantaceae, 
The main of them are the following: the multilayer cellular tapetum with its early lysis; change 
of the function of tapetum by the middle layers, very large pollen grains and the complex struc¬ 
ture of an ovule. The Calathea, Maranta and Ctenanthe genera are different in some embryological 
features. The Marantaceae has similar features with the Cannaceae, they are closely related 
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PaccMETpHBaiOTCH BonpocH 0 MGCTe H paHre KpLiMCKo-HoBopocciiiicKoro pcniOHa, pacTii- 
TejiBHOCTb KOToporo no Tuny noncnocTH, cocTaBy (})opMai];iin, Hajiiinnio 5ojiLnioro ^lucjia cpe^n- 
aeMHOMOpCKHX BHAOB H pOflOB 6jIH>Ke K paCTHTejILHOCTIJ CpeftlTSeMHOMOpLn, ^JGM K HoMOpajIbHOH 
o6jiacTH. PemoH BbiflejiaeTCH b panre 6oTaHBKo-rcorpa(J)HHecKon npoBHHH,iiH, OTHOcameiiCH 
K Ebkchhckoh no^o5jiacTH Cpe^nseMHOMopcKon o5jiacTH. B cociaB rjpoBiTnn,nM bxoaht Tpn ok- 
pyra (PopnoKpLiMCKHn, KepHencKO-TaMancKHn n HoBopoccniicKmi), BKjiH)Haioiii,iie 10 panonoB. 
B ocHOBy BHAejieHHfl nocjieflHHX nojioaten ceKTopajibHHii npHHD;nn; b coctbb paiionoB bkjjio- 
nenH Bce noaca pacTiiTeabnocTn ceaepnoro n loatnoro MaKpocKjionoB rop. OuiHana Meatfly pano- 
naMH saKjiioaaioTca b cnen,H(J)iiKe (})opMaii;HOHHoro cocTaaa coo5in;ecTB OTflejiBHux noacoB ii najin- 
ana b hhx flH(})$epeHflHaabHi>ix BUflOB. 

Bonpoc 0 nOJIOHteHHH KpLIMCKO-HoBOpOCCHHCKOrO (J)HTOI],eHOXOpHOHa B CHCTOMe 
6oTaHHKo-reorpa(J)HaecKoro panoHHpoBaHHH, naK h o ero panre, b jimepaType arc- 
KyTHpyeTCfl flaBHO. 9 tO o6T>HCHHeTCH, C OflHOH CTOpOHLI, IieflOCTaTORHOH paapaSoT- 
KOH o6iII,HX npHHAHnOB H MeTOflOB paHOHHpOBaHHH ropHbIX TeppHTOpHH, a C Apy- 
roH — reorpa$HaecKHM nojionteHHeM 3Toro pernona na rpaHHi],e AByx 6oTaHHKo- 
reorpa$HaecKHX oSjiacTen (CpeAHaeMHOMopcKOH h EBpaanaTCKOH CTennoH), paa- 
oSiAeHHocTbH) KpbiMa h KasKaaa, OTHocHTejibHo HeSojibmoH hx HJiomaAbio h najin- 
nneM ropnbix MaccHBOB, no kotophm neMopajibnaa n Sopeajibnan pacTiiiejibnocTb 
BKJinnHBaeTCH AaJieKo na boctok b rjiySb MaTepnKa. 

Eme B nepBbix 6 oTanHKo-reorpa(J)HnecKHX paSoTax F. Boissier (1867), A. Epn- 
ae 6 ax (1874), A. Rehmann (1875), O. Kennen (1885), A. BeneTOB (1896) yKaaHBajin 
na cxoACTBo pacTHTejibnoro nonpoBa aToro pernona co CpeAnaeMnoMopbeM. OAnano 
ero nojiontenne b cncTeMe panonapoBannH onpeAejiaeTca ne tojibko c noanAn:^^ 
cxoACTBa pacTHTejibnocTH, KOTopoe npnanaBajiH Bce SorannKn, a Tanate tom, Kannivi 
cnocoSoM MOH^no coeAnnHTb KaBKaacKHH ancRjiaB neMopaabBOH pacTiiTejibnocTH 
c anajiornanoH pacTHTejibnocTbio L(eHTpaJibnoH Esponbi. Pemenne othx BonpocoB 
aasHCHT OT npnnAHnoB BbiAejienna CpeAnaeMHOMopcKon n EBponencKon mnpoKo- 
jiHCTBennoH oSjiacTen, rpannii; MeatAy nnMH. Tan, B. H. ArreeHKo (1890, 1893, 
1897), L. Adamovic (1907), C. C. CTanKOB (1926), P. Graebner (1929), B.B. Ajie- 
xnn (1938), B. U. MajieeB (1940, 1948), M. Rikli (1943—1948), E. B. Byjib(J> 
(1944), A. A. PpoccreHM (1948), E. Schmid (1949, 1970), H. Walter (1956), 
M. r. IIonoB (1963), H. Meusel (1965), H. H. Py 6 i], 0 B (1965), P. H. ParnHAse 
(1974), fO. P. niejiar-CoconKO n AP. (1977), IIIejiar-CocoBKO, fl. H. ^HAyx (1980), 
J^HAyx (1986) H Apyrne, npnnHMaa CpeAnaeMBOMopbe b mnpoKnx rpannitax, 
obycjioBJiennbix pacnpocTpanenneM naK BeanoaeJienHx, ran n reneTnaecKn CBaaan- 
Hbix c HHMH jiHCTonaAHbix TenjioJHoSnBHX reMHKcepo(J)HJibBHX jiecoB, a Tanate 
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,ApyrHX cnei],H(J)HnecKHX thhob pacTHTejibHOCTH, 3tot pernoH othochjih k Cpe^HseM- 
HOMopcKOH oSjiacTH. CorjiacHO flpyroH Tonne apeHHH (Margraf, 1942, 1952; Horvat, 
1962; Zohary, 1973; JlaspeHRO, Hca^enKo, 1976; Hca^enKo, JlaepenKo, 1980), 
CpeAHseMHOMopcKaH oSjiacTb orpaHHHHBaeTCH pacnpocTpaHeHHeM BeHHoaejieHHx 
-jiHOTBeHHbix jiecoB, a KpbiM H KaBKas othochtch k EsponeHCKOH oSjiacra ninpoKo- 
JIHCTBeHHblX JieCOB. 

Ho Bonpocy o npHHaflJien^HocTH HCCJiej[i;yeMoro pernona k bhcihhm eji;HHHi];aM 
paHOHHpOBaHHH, MH npHMHKaeM K nepBOH TOHKe BpeHHH. rJiaBHeHmHM npHBHaKOM, 
OTpa>Kaioii];HM cpeAHBeMHOMopcKHH xapaKTep pacTHTeJibHoro noKpoBa, cjiyn^HT 
THH HOHCHOCTH. IIOHCHOCTb KpHMa H HoBOpOCCHHCKOrO OKpyra KaBKaaa B I],eJIOM 
yKJiaAHBaeTCH b thh, xapaKTepnbm ropnbix CHCTeM eBponencKoro Cpe^HBeiviHO- 
MopbH (b mHpoKOM CMbicJie), H aHajiorHTOa «aTJiaHTOTecKOMy» Tnny hohchocth 
O. C. FpeSeHiniHKOBa (1974) hjih ryMH^HOMy rany F. BaJibxepa (1974), xoth b KpHMy 

H HoBOpOCCHHCKOM perHOHO OTCyTCTByiOT, C OAHOH CTOpOHbl, XapaKTepHbie flJIH TH- 
nimnoro CpeAHseMHOMopbH Be^HOsejieHbie Jieca h cooSiniecTBa Tnna «MaKBHc» hjih 
3aMein;aH)in;He hx xBOHHbie Pinus brutia, P, pinea, Cedrus libanotica, a c ^pyroH — 
ejioBbie, HHXTOBbie, jincTBeHHHHHbie jieca, a Tann^e cySaJibHHHCKHH h ajibHHHCKHH 
noHca, npHcyiDiHe Sojiee bhcokhm ropaM eBponencKoro Cpe^HBeMHOMopbH (Schar- 
fetter, 1936; VValter, 1956; Regel, 1959; Bono, 1961; Horvat, 1962; Wagenitz, 
1962; Domac, 1968, h aP-)- HapH^y c othm b HHH^Hen nacTH lon^Horo ManpocKJioHa 
BHaHHTejibHoe pacnpocTpaneKHe hmoiot XBOHHbie peAKOJiecbH hb Juniperus excelsa 
H caBaiiHOHAbi, hto c6jiH>KaeT noncHocTb HCCJieAyeMoro pernona c «apHAHbiM» nepeA- 
HeaBHaTCKo-cpeAHeasHaTCKHM thhom (Pelt, 1967). BivcecTe c xeM OTcyTCTBne noAy- 
ineHHHKOB, xapaKTepHHx ajih nocjieAHero Tnna hohchocth (TaxTaA>KHH, 1937; 
FeHAeMaH, 1940; Rechinger, 1951; Walter, 1956; Margraf, 1959; Regel, 1959; 
Pelt, 1967; GxaHioKOBHH, 1973; Zohary, 1973; BaJibxep, 1974; FpeSeniAHKOB, 1974), 
H HajiHHue B KpbiMy b Bepxnen nacTH rop JiecoB h3 Pinus kochiana c JiyroBO-cxen- 
HbiM TpaBOCToeM H TopHbix JiyroBHX CTenen h3 Carex humilis ynasHBaiOT na 3aMe- 
Hi;eHHe b BepxHen nacTH rop io>KHoro «apHAHoro» thhb ceBepnbiM «KOHTHHeHTajib- 
HbiM» (CraHioKOBHH, 1973), HTO iiaSjiiOAaeTCH b Majion Ashh, na BajiKanax (Regel, 
1959; Plesnik, 1971) h na KaBKase (EjieneBCKHH, 1940). TaKHM oSpaaoM, BbicoTHan 

HOHCHOCTb paCTHTeJIbHOCTH Ha CBBepHOM MaKpOCKJIOHe KpbIMa H SanaAHbIX OTpO- 
roB KaBKascKHx rop hojihoctbio ynjiaAtiBaercH b cpeAHseMHOMopcKHH thh ryMHA- 
Horo pHAB HOHCHOCTH, a Ha IO>KHOM MaKpOCKJIOHe HpeACTaBJIHeT C 060 H nepeXOA 
OT ryMHAHoro k Kcepo^HTHOMy pnAy, b KOTopoM c bhcotoh hba ypoBHeM Mopn npo- 
hcxoaht CMena ot apHAHoro k KOHTHHeHTaJibHOMy Tnny. TanoH xapaKTep hohcho- 
CTH, HasBaHHbiH P. H. FarHHA3e ceBepo-eBKCHHCKHM thhom, mh npeAJiaraeM pac- 
CMaTpHBaTb KaK CeBepO-eBKCHHCKHH HOATHH CpeAHSeMHOMOpCKOrO THna, TaK KaK 
B HOM XOTH H OTCyTCTByOT MBKEHC, HO HHH^HHH HOHC oSpasyiOT Jieca H3 QuerCUS pu- 
bescens h Pinus pityusa c BenHoeejieHbiMH ojieMeHTaMH, MO>K>KeBejiOBbie, (JncTamKO- 
Bbie peAKOJiecbH h caeaHHOHAbi, iie BCTpenaioiAHecH b CpeAHen EBpone. ^ohojihh- 
TejibHbiMH npH3HaKaMH cpeAiieeMHOMopcKoro oSjihkb pacTHTejibHoro noKposa cjiy- 
>KaT oTcyTCTBHe 3Aecb SojiOTHoro THna pacTHTejibHOCTH h noHBJieHne JiyroB TOJibKO 
b BepxHHX HOHcax rop. Bojibmyio pojib nrpaiOT tomhjijihph. Hcxoah h3 tbkhx (J)hto- 
n;eHOTHHecKHX otjihhhh h naJiHHHH njejioro pHAa pacnpocTpaneHHbix b CpeAHseMHO- 
Mopbe H ^peBHOM CpeAHseMbe poAOB, OTcyTCTByioiAHX b aojiom b oSjibcth Ebpohoh- 
CKHx mnpoKOJiHCTBeHHbix JiecoB, HanpHMep Achnatherum^ Adiantum, Andrachne, 
Arbutus, Arceuthobium, Asphodeline, Asterolinon, Capparis, Celsia, Celtis, Cete~ 
rack, Chrozophora, Cistus, Colutea, Crithmum, Crucianella, Comperia, Fibigia, 
Himantoglossum, Jasminum* Centranthus, Legousia, Eremurus,* Limodorum, 
Paliurus, Picnomon, Pistacia, Ptilostemon, Pyracantha, Rhogodiolus, Rhus, Rus- 
cus, Scleropoa,* Securigera, Velezia, Vitex,^ a Tann^e h3 Toro, hto SojibmHHCTBO 


^ 3Be3AOHKOH OTMeneHH poAH, oTAejibHHe MecTonaxoHfAeHHfl KOTopHX nsBecTHH b cTenHoii 
30He. 
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(90 %) BH^OB FopHoro KpHMa h Sana^Horo SaKaBKasbH HMeioT apeaji, THroxeiomHB 
K ^peBHeMy Cpe^HBeMbio (b noHHMaHHH M. F. IIonoBa, 1927), a 60 % bhj^ob 3 thx; 
pernoHOB BCxpe^aioTCH no BceMy Cpe^HBeMHOMopbio, mh othochm Kphmcko-Hobo- 
poccHHCKHH perHOH K Cpeji;H3eMHOMopcKOH oSjiacTH. Kan noKasajin Hamn nccjie- 
flOBaHHH, pasBHTHe pacTHTejibHoro noKpoBa 3Toro pernona xecHO CEHsano c pacra- 
TejibHHM noKpoBOM ^peBHero Cpe^nseMbH h Gbijio oSycjiOBjieno TaKHMH rJioSajib- 
HHMH HCTopnnecKHMH nponjeccaMH, KaK coKpaii];eHHe TexHca h ajibnnHCKHH opo- 
renes. B nepnoji; njieHCToi];eHa 3Aecb coxpaHHJiacb pejinKTOBan (J)jiopa h nponcxo- 
Ahjih jiHmb TpaHC(|)opMai];HOHHHe nepecTpoHKH, b to BpeMH Kan Cpe^HHH EBpona 
Haxoji;Hjiacb b oSjiacTH MHrpanjHOHHbix h othbcth TpaHC(J)opMai];HOHHbix (|)jiop (Jlas- 
poHKo, 1938; 3o3yjiHH, 1958; IIIejiHr-GocoHKO h aP-, 1987). 

B OTHomeHHH panra KpHMCKo-HoBopoccHHCKoro pernona y HccjieAOBaTejien 
GAHHoro MneHHH Hex. Tan, H. H. Ky3Heii;oB (1909), A. A. FpoccreHM n H. Coc- 
hobckhh (1928) paccMaxpHBaJiH ero b panre npoBHHAHH, 3aTeM FpoccreHM (1948) — 
b panre oKpyra, B. E. MaJieeB (1947), E. B. Illn^^epc (1953), P. H. FarnnAse 
(1974), T. H. Hcanenno n E. M. JlaspenKo (1980) — noAnpoBnuAnn, Illejinr- 
CocoHKo H AP* (1977) — KaK oTAeJibHHe FopnoKphiMCKan n HoBopoccuHCKan noA- 
npoBHHAHH Ebkchhckoh iipoBHHiiiHH. 9tot He6ojibnioH no pa3MepaM $HTon;eHoxo- 
pnoH oTJinnaeTcn ot cocgahhx nieJibiM pnAOM cyn^ecTBeimbix nepx. B nacrnocTH,. 
B HCCJieAyeMOM pernone oTcyxcTByiOT xapaKxepnbie ajih Kojixhah, ceBepnon nacxn 
MajiOH Abhh h loro-BocTonnoH nacxn Bajinan bhah, KOTopbie BbicxynaiOT tbm b panre- 
AOMHnaHTOB: Fagus orientalis Lipsky s. str., Castanea sativa Mill., Buxus semper- 
virens L., Ilex aquifolium L., Abies nordmanniana (Stev.) Spach, A. bornmueF 
lerlana Mattf., Alnus barbata C. A. Mey., Corylus maxima Mill., Pterocarya ptero- 
carpa (Michx.) Kunth ex Ejinsk., Vaccinium arctostaphylos L., Rhododendron 
ponticum L., Laurocerasus officinalis M. Roem., Daphne pontica L., Epimedium 
pubigerum (DC.) Morr. et Decne., Quercus hartwissiana Stev., Trachystemon ori¬ 
entalis (L.) G. Don. fil. h aP- flpyrnMH cjiOBaMH, no oTHomennio k Kphmcko- 
HoBopoccnncKOMy ^HTOAenoxopnony 3th bhah, oSpaayioiAHe onenb Moni;HHH 
6jiok h oSycjiOBJiHBaioiAHe $HTon;eHOTHnecKyio cnen;H(J)HKy Kojixhah na ypoBne $op- 
Mai],HH h accoi];Han;HH, BHCxynaiOT KaK neraTHBno KOAH$(|)epeHn;HajibHHe (10pi],eB. 
h AP., 1978). 

XapaKTepHHMH CpeAnaeMHOMOpCKHMH OJieMeHTaMH KpHMCKo-HoBopoc- 

CHHCKoro pernona h3 nncjia AOMnnanTOB hbjihiotch Tanne A^peBba h KycTapnnKn, 
KaK Arbutus andrachne L., Pistacia mutica C. A. Mey., Juniperus excelsa Bieb., 
/. oxycedrus L., Pinus pityusa Stev., P. pallasiana D. Don., Cistus tauricus 
C. Presl., Ruscus ponticus Woronow ex Grossh., Jasminum fruticans L., Paliurus- 
spina-christi Mill., Colutea cilicica Boiss. et Bal., Coronilla emeroides Boiss.Jet 
Sprun, Rhus coriaria L., Quercus pubescens, h3 KOTopbix b Kojixhao ne BCTpenaiOTca: 
Pinus pallasiana, Juniperus excelsa, Pistacia mutica, Paliurus spina-christi (Ma- 
jieeB, 1931). Kan nncaji em^e H. H. KyaneniOB (1891), pacTHTejibnocTb KpbiMCKo- 
HoBopoccnncKoro pernona ctoht Sjina^e k CpeAnaeMHOMopbio, neM cbipbie xenncTbie- 
Jieca Kojixhah, hto oSycjiOBJieno xapaKxepnbiM aJih CpeAnaeMHOMopba jigtehm 
HGAOCTaTKOM BJiarH (Mitrakos, 1980). B oTJinnne ot Me30(J)HTHOH pacTHTejibnocTn 
Kojixhah 3Aecb (J)ohom hbjihiotch reMHKcepo$HJibHbie Jieca h peAKOJiecba cyxHX 
cySTpoHHKOB H3 Qucrcus pubescens Willd., Carpinus orientalis Mill., Pistacia mu¬ 
tica, Juniperus excelsa, Pinus pallasiana, noAJiecoK oSpaayiOT Paliurus spina-, 
christi, Jasminum fruticans, Juniperus oxycedrus, KOTopne b CeBepnon AnaTOJinn 
$opMHpyK)T Jinmb aony, naaBannyio «npeAnoHTHHCKOH» (Quezel et al., 1980). 
B cpeAHen nacTn rop npeoSjiaAaiOT Jieca h3 Quercus petraea (Mattuschka) Liebl.^. 
CMenaioiAHecH b Kojixhac Q. iberica Stev. (MajieeB, 1930, 1939; KojiaKOBCKnn,.. 
1961). Bojibmyio pojib nrpaiOT tomhjijihph, TaK>Ke oTpan^aiomne KcepoTHnecKne*. 
ycjioBHH 3KOTonoB (inH(J)(J)epc, 1953). TaKHM oSpaaoM, hcxoah h3 otjihhhh npeo6jia~ 
AaioiAHx no njiomiaAH njenoaoB, nnorAa bhaoboto cocTasa 3AH(|)HKaTopoB b 6ojib~ 
mnncTBe noacoB n ananHTejibHHx ^jiopncTHnecKHx ocoSennocTen KpbiMCKo-HoBo* 
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poccHHCKHH perHOH MH paccMaTpHBaeM B panre npoBHHi];HH, HBJiHiomencH ^acTbio 
Ebkchhckoh (b noHHMaHHH B. n. MaJieeBa, 1940) noAoSjiacTH. 

T^HCKyCCHOHHBIM HBJIHeTCH BOHpOC 0 npOCTpaHCTBeHIIOH BHpaH^eHHOCTH AStHHOH 

npoBHHUjHH H 66 rpaHHi];ax. CorJiacHo yKasaHULiM Bbima oco66hhocthm, h6 Bbi3HBa6T 
C 0 MH 6 HHH, ^TO cio^a OTHOCHTCH co6cTB6HHO ropHbiH KpbiM H Sana^Hoa 3aKaBKa3b6 
ji;o JiHHHH peK Aron—IIceKync. Mnorna HccJieAOBaT6JiH ceBepnyio rpaHHi];y KpHM- 
cKo-HoBopoccHHCKOH npoBHHi];HH np6ji;jiarajiH npoBO^HTb na KaBKa3e no Boflo- 
pa3^6JibH0My xpeSxy, a b KpHMy — no rjiaBHon rpH?i;e (nfijiaivi). Ham Kan^oTcn, 
Tanan Tonna apennH Snjia BHCKaBana b cbhbh c nenojinbiM HBynonneM (J)JiopH n pa- 
€T^T6JibH0CTH pemoHa, TaK KaK noHCHOCTb ceBepnoro n io>KHoro ManpocKjioHOB 
3Trix pernoHOB b SoJibninncTBo cjiynaeB cxoffnan n Tanoe ^ojianne, Kor^a Ji6ca 
C6BfepHoro MaKpocKJiona Sy^yx OTHoconbi k CTennon oSjiacxn c KanocTBenno hhhm 
nadopoM coo6n];ecTB, h6m b CTonnx, npoTHBoponnT npnnniHnaM rooSoxaHnnocKoro 
paftonnpoBaHHH. B cbhbh c 3xhm mh BKjnonaeM ceBopnHH MaKpocKJion h npoAropbH 
B docxaB HCCJia^yeMoi npoBHHi],HH, tom caMbiM oSecnonHBan 66 n;ejibHOCXb. 

'B 0 JI 66 cjiOH^HHH Bonpoc 0 KepH 6 HCK 0 -TaMaHCK 0 M pernone, r^e rocnoflCXByio- 
ni;HjM THnoM pacxHxajibHHX coo6n];ecxB b HacxoHni,ee BpeMH hbjihioxch pasHoxpaBHo- 
xHnnaKOBbia cxann, nacxo bxophhhhb, MecxaMH B03HHKmH6 na Mecx6 JiecoB. Kyana- 
n;oB (1909) bhb;6Jihji 3Aecb npoBHHnjHio npnaBOBCKHX cxenan, Illn^^apc (1953) — 
pa3HOxpaBHO-3jiaKOByH) cxanb, H. C. KocenKO (1927) oxhochji TaMancKHH nojiy- 
OCTpOB K 30H6 H)>KHOpyCCKHX CX6n6H, OXMenaH, OAHaKO, BJIHHHHe KaBKaBCKOH jiec- 
HOH paCXHXeJIbHOCXH. 

AnaJiHB pacnpocxpanaHHH bh^ob (J)jiopbi KepnancKO-TaMancKoro onpyra no 
CTonHHM H cp6B;H36MHOMopcKHM perHOHaM (HoBocaA, 1987) noKaaaJi 6ojiee bhco- 
Kyio 66 o6ni;Hocxb c (J)jiopaMH Fopnoro Kpbiivia (85.5 %), HoBopoccHHCKoro onpyra 
(75.6 %), BajiKan (74.4 %) h Majion Abhh (67.1 %), h6m co cxannHM KpHMOM 
(50.3 %), TapxanKyxoM (39 %), CeBepnbiM XIpnaBOBbeM (64.3 %). 3xo oSycjiOB- 
-JI6U0 oSmiHMH flpeBHecpenHBaMHOMopcKHMii renaxHHacKHMH cbhbhmh, pasHooSpa- 

3HeM 3K0JI0r0-I],6H0XHH6CKHX H OpOrpa(J)HHeCKHX yCJIOBHH nO CpaBHeHHH) C OXHO- 
CHT6JibH0 OAHOoSpaanbiM naSopoM BKoxonoB CMen^HHX cxannHx TappHTopnH (JIhx- 
BHHCKan, 1984). ynnxHBan, hto, nacMOxpn na npeoSjiaAaHna cxannoro xnna co- 
o6ni;6CXB, a^iacb Bcxpanaioxcn (J)parM6HXH jiecoB h3 Quercus pubescens, panae hm6b- 
niHx Sojiaa ninpoKoa pacnpocxpananHa, r6MHKcepo(J)HTHH6 KycxapnnKH, xomhji- 
jiHpbi, caBannoHAH, oSpaaoBannHa cp6b;h36mhomopckhmh BH^aMH, a xaK>K6 hcxo^h 
H3 ocHOBHoro nocxyjiaxa paSoHHpoBanHH o napaspbiBnocxH rpaHnn; (J)Hxoi];6noxo- 
pnoHOB MH BKJiioHaaM KapHBHCKo-TaMancKHH parnoH b cocxaB KpbiMCKo-HoBopoc- 
CHHCKOH npOBHHHiHH, flJIH KOXOpOH BbIB;6JIH6M XpH OKpyrai FopHOKpblMCKHH, Kap- 
H6HCK0-TaMaHCKHH H HoBopoccHHCKHH, noApaBAejiHioiniHacH na paHOHbi (pnc. 1). 
Bonpoc o paHonnpoBaHHH ropnbix TcppHxopnn hbjih6tch AHCKyccHonnbiM. Mbi npn- 
,n;ep>KHBa6MCH caKxopajibnoro npHHi],Hna BbiAeJiannH panonoB, paspaSoxannoro 
AJiH KaBKasa H. H. TyMaBi^KanoBbiM (1963). OSocnoBanna axoro noAxo^a ^jih rop- 
Horo KpHMa ^ano b paSoxa fl. 11. ^njiiyxa (1986). Bm6cx6 c x6m anaJiHB pacxnxajib- 
Horo noKpoBa bc6h Kphmcko-Hobopocchhckoh npoBHnniHH noKasaji, hto npaji;- 
ropbH KpHMa h KaBKasa h6 conocxaBHMbi c APyrnMH parnonaMH h h6 Moryx Shxb 
BHB;eji6Hbi B KanacTBB caMOCTOHTajibnoro onpyra, Kan npa^Jiaranocb naMH panaa 
(J^H^yx, 1986). Ohh npajiicxaBJiHiox co6oh JiacocTannon none h b i];6jiom yKHa^H- 
BaiOXCH B FopHOKpblMCKHH H HoBOpOCCHHCKHH OKpyra. 

FopHOKpblMCKHH OKpyr BKJiioHaax BnamnioH), BnyTpaHHioio h FjiaBnyio rpH^Bi 
KpHMCKHX rop, a xaKH^o K)>khhh Sopor Kpbma (lOBK) ox CoBacxonojiH na aana^e 
.it;o OaofloCHH na bocxoko. Fopnbin pajibocJ) (MaKCHMajibnan BHCoxa 1545 m na^ 
yp. m. — ropa PoMan-Kom) oSycjioBJiHBaex nonenoexb pacxHTOJibnocxH Fopnoro 
KpHMa, Koxopan paajiHHHa coBapnoro h ji;jih lon^noro MaKpocKJionoB. HaMH 
BHACJIHIOXCH 7 nOHCOB. 

CeBepHbiH MaKpocKJion: 1) hh>khhh jiacocxannoS none (ao 300—400 m hba yp. m.) 
jiacoB H3 Quercus pubescens h hihSjihkob b conaxaHHH c HacxoHin;HMH cxennMH; 
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Phc. 1. CxeMa 6oTaHHKo-reorpa(})HHecKoro panomipoBaHHa Kphmcko-Hobopocchhckoh upo- 

bhhi];hh. 

I — ropHOKpbiMCKHii OKpyr. PaiioHbi: i — CeBacTonojibCKHii, 2 — BaxwcapaiicKO-HJiTHHCKHfi, 3 — CBia<t)e“ 
ponojibCKO-AjiymTHHCKHfi, 4 — BejioropcKo-npHBeTHOBCKHfi, 5 — CyAaKCKO-cPeoAOCBficKBfi. II — Kep'ieii- 
CKO-TaMaHCKHii oKpyr. PafloHbi: 6— Kep^encKHii, 7 — TaMancKHii. III. HobopoccbSckb^ oKpyr. PaficHbi: 
8 — AHancKO-PejieHAWHKCKHii, 9 — ApxHno-OcHnoBCKHfi, 10 — HoBOMBxaitJioBCKBft. a — rpaHHiiH npOBBH- 
^ ^ 6 — rpaHHabi OKpyroB, e — rpaHHip>i pafioHOB. 

2) cpe^HHH none (ot 400—450 ao 700—800 m naji; yp. m.) ji;y6oBHx jiecoB h3 Q. pet‘ 
raea c ynacTneM jiecoB h3 Carplnus orientalis, C. betulus h Fraxinus excelsior^ 

3) BepxHHH none (ot 700--800 ji,o 1200 m nap; yp. m.) Jieca h3 Fagus sylvatica subsp. 
moesiaca c ynacTneM Carpinus betulus^ Fraxinus excelsior., Acer stevenii h jiyroB. 

BDjkhhh MaKpocKJion: 1) hhjkhhh none (^o 400 m nap; yp. m.) reMHKcepo$HJiB- 
Hbix JiecoB H3 Quercus pubescens, Carpinus orientalis, Kcepo(J)HJibHHX pe^KOJiecHH 
H3 Juniperus excelsa h Pistacia mutica h caBaHHOHp;oB; 2) cpeji;HHH none (ot 400— 
450 ji;o 800—900 m nap; yp. m.) Me30Kcepo(J)HJibHLix jiecoB h3 Pinus pallasiana 
H KcepoMe30(J)HJibHHx H3 Quercus petraea; 3) BepxHHH none (ot 800—900 p;o 1200— 
1300 M Hap; yp. m.) HeMopaJibHbix jiecoB h3 Fagus sylvatica subsp. moesiaca h 6o- 
peaJibHHx H3 Pinus kochiana. 

BepniHHa FjiaBHOH rpHp;Li: 1) none ropnbix JiyroBHx CTenen, JiyroB h tomhji- 
jinpoB. 

FopHLiH KpbiM xapaKTepH3yeTCH mhophimh o6in;HMH HepTaMH c 3anap;HbiM 3a- 
KaBKa3beM, ho HMeeT pnp; otjihhhh, 3aKJiH)Haioin;HXCH b HaJiHHHH 3Hp;eMHHHLix $op- 
ManiHH JiecoB (Acereta stevenii), CTenen (Stipeta litbophilae) h, ocoSenno, tomhji- 
jinpoB (Heliantbemeta stevenii, Thymeta taurici, Th. callierii, Th. hirsuti). 
B CBOH) OHepep;b p;jiH 3anap;Horo 3aKaBKa3bH xapaKTepubi 3Hp;eMHHHbie ^opMai^HH 
TOMHJiJiapoB Thymeta helendzhicis, Th. markhotensis. 

B SaBHCHMOCTH OT HaJIHHHH HJIH OTCyTCTBHH OHpe^eJieHHLIX HOHCOB B FopHO- 
KpHMCKOM oKpyre BLiflejiHioTCH 5 panoHOB (pnc. 2). 

1. CeBacTOHOJibCKHH paHOH, saiiHMaH 3anap;HHe oTporn RptiM- 
CKHx rop, xapaKTepH3yeTCH HH3KoropHLiM (p;o 800 m hba yp. m.) pejibe$OM, MarKMM 
cpep;H3eMHOMopcKHM KJiHMaTOM (cpeAHepoflOBaH TOMHepaTypa b Hnn^neM nonce 
rop 10 — 12 °G, KOJiHHecTBO ocap;KOB 360 — 550 mm, MancHMyM KOTopbix npHXop;HTCH 
Ha oceHHe-3HMHHH nepnop;) (pnc. 2, a). B nnameM nonce npep;cTaBJieHLi KopHnne- 
BLie, a B BepxneM — Sypne noHBLi. PacTHTejibHocTb xapaKTepneyeTcn jiecaMH 
H3 Quercus pubescens, Carpinus orientalis, pep;KOJiecbnMH Juniperus excelsa., $P2ir" 
MCHTapHo OTMeneHH jieca h3 Q. petraea, Fraxinus excelsior h Pinus pityusa. Ilocjiep:- 
HHe HBJinioTcn xapaKTepnoH ocoSennocTbio paHOHa,TaK Kan b cocep;HHX pafionax 
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ne BCTpenaioTCH. MoH^meBejiOBHe pe^KOJiecba xoth ii BaniiMaiOT Meiibiuyio njio- 
ma^b, HeM nymacTo^ySoBbie Jieca, ho npeflCTaBJiHioT co6oh caMbie Sojibrnne Mac- 
CHBH B KpHMy, HTO TaK>Ke HBJIHeTCH (|)HTOI];eHOTHHeCKOH Cnei],H(|)HKOH panona. 
OjiopncTHHecKHe ocoSeHHOCTH saKjiioHaiOTCH B HaJiHHHil j[i;H$(J)epenn;HajibHbix bh- 
AOb: Bupleurum marschallianum C. A. Mey., Carex nigra (L.) Reichard, Erysimum 
leucanthemum (Steph.) B. Fedtsch., Hlppocrepis comosa L., Hyaclnthella leucophaea 
(C. Koch) Schur., Iberls plnnata L., Leucojum aestivum L., Matthiola longlpetala 
(Vent.) DC., Medlcago marina L., M. scutellata (L.) Mill., Trlgonella smyrnea 
Boiss. 

2. BaxHHcapaHCKO-RjiTHHCKHH panoH BRjiionaeT xeppH- 
TopHH), npHJieraH)in;yH) c ceaepa h c lora k AH-XIeTpiiHCKOH h BaSyran HHJiaM, 
H orpaHHHeH c 3anaji;a jiHHHea OnojiSHOBoe—AH-IIeTpiiHCKaH afijia—TepnoBKa— 
BejioKaMeHCK, a c BOCTona — p. Ajibmoh. XapaKTepasyeTca HanSojibniHMH bhco- 
xaMH b KpbiMy (1545 m), cpeAHeroAOBon TeMiiepaxypoH Ha K)BK, HHjie h b npe^- 
ropbHX cooxBexcxBOHHO 13—14, 5.7 h 11 °C, cpeAneroAOBbiM KOJiHaecxBOM oca^KOB 
530, 1050 H 550 mm, pacnpeAeJiHion 3 ;HxcH no cpeAHseMnoMopcKOMy xnny. IIoHBbi 

OX KpaCHO-KOpHHHOBHX H KOpHHHOBHX Ha lOBK H B npe^ropbax AO 6ypbIX Ha MaK- 
pocKJiOHax, a na anjie — ropno-cxenHbie ii ropno-JiyroBbie. CneLi;H(|)HKa pacxnxejib- 
Horo noKpoBa aaKJiioaaexca b npe^cxaBaeimocxH saocb bcox noacoB, cbohcxbohhhx 
PopHOMy KpMMy, npnaeM noacHOCXb H)>KHoro h ceBepnoro MaKpocKjiona oxjinaa- 
exca (pHC. 2, 6), J^pyron cnei];H(J)HaecKOH aepxofi aBJiaexca najinaiie Sojibmnx Mac- 
CHBOB cocHOBHx jiocoB H3 Plnus pallaslana n P. kochiana^ a xaK>Ke npoHapaoxanne 
no AOJiHHaM pea jiecoB h3 Alnus glutlnosa (L.) Gaertn. ^jia panona xapaKxepno 
Sojibraoe HHCJio AH$(|)epeHn;HajibHbix bhaob: Adenophora taurlca (Sukacz.) Juz., 
Adlanthum caplllus-venerls L., Argyroloblum bleberstelnli P. W. Ball, Asplenium 
blllotli F. Schultz, Asterollnon llnum-stellatum (L.) Dubu, Beilis sylvestrls Cyr., 
Betula pendula Roth, Brasslca sylvestrls (L.) Mill., Carex transsllvanica Schur, 
Centaurea alpestrls Hegetschw., Chellanthes perslca (Bory) Mett. ex Kuhn, Dryopte- 
ris canthuslana (Vill.) H. P. Fuchs, Epipoglum aphyllum (F. W. Schmidt) Sw., 
Euphrasia taurlca Sanesch. ex Popl., Gymnocarpium robertlanum (Hoffm.) Newm., 
Heracleum pubescens (Hoffm.) Bieb., Lamium glaberrlnum (C. Koch) Taliev, 
Lathyrus megalanthus Stend., L. undulatus Boiss., Pterldlum taurlcum (G. Presl.) 
Y. Krecz., Elymus panormltanus (Pari.) Tzvel., Ruscus hypoglossum L., Sesell 
lehmannii Degen, Silene jallensls N. Rubtz., Thelypterls palustrls Schott, Viola 
oreades Bieb.; cpe^H hhx MHorne bhah poAOB Alchemllla, Rubus. 

3. GHM(|)eponojibCKo-AjiymxHHCKHH pauoH BKjiioaaex 
ToppHxopHK), npHJieraiomiyH) k ropHHM MaccHBan HaxbipAar (nauBbicmaa xoana 
1527 M HaA yp. m.) h ^eMepA>KH, orpaHHaennyio c 3anaAa p. Ajibmoh, a c BOCxoKa 
p. Beni-TepeK. GpeAHeroAosaa xeMnepaxypa ajih K3BK, anjibi h npeAropHH paana 
cooTBexcxBeHHO 12.2, 5 h 10 °C, cpeAHeroAOBoe KOJiiiaecxBO ocaAKOB 480, 800 
n 400 mm; npn 3xom npeAropHbm jiecocxenHOH noac xapaKxepHayexca cySapnAHHM 
KJiHMaxoM, Hxo HpoaBjiaexca b Hajinaim oxpnniaxejibHbix cpeAHe3HMHHx xeMnepaxyp 
II npeoSjiaAaHHH aepHoaeMHbix h cepHx JiecHHx hohb. B pacxHxejibHOM noapoBe 
oTcyxcxByiox cocHOBHe Jieca (uMeioxca Jinmb ^parMeHXbi); noacHOCXb ceaepHoro 
n io>KHoro MaapocajiOHOB cxoAHa, oxjiHana HMeioxca Jinmb b hh>khiix noacax. 
Z([i{|)(|)epeHii;HaJibHHMH BHAaMH (J)jiopbi panona aajiaioxca: Actaea splcata L., Astra¬ 
galus setosulus Gontsch., Epllobium lanceolatum Seb. et Mauri, Nectaroscordum 
mellophyllum Juz., Pyrola rotundlfolia L., Sparganium mlcrocarpum (Neum.) 
Raunk., Zlzifora serpyllacea Bieb., Dlanthus pallens Sibth. et Smith, Tullpa bie- 
bersteiniana Schult. et Schult. f. 1. 

4. BejioropcKO-ELpHBexHOBcaHH panoH npHMbiaaex a Mac- 
CHBy KapaSn-HHJibi h orpannueH c aanaAa p. Bem-Tepea h nrx. MajiopeneHcaoe, 
a c Bocxoaa — p. Kynya-Kapacy h nrx. Mopcaoe (pnc. 2, r). KjiHMax 6ojiee xojioa- 
HbiH, cyxoH, cySapHAHBiH. CpeAHeroAOBan xeMnepaxypa CMennexcn ox 12 (fOBK) 
AO 4.6 (nnjia) n 9.7 °G (ceBepHHe npeAropan), a aojinnecxBO ocaAaoB cooxBexcxBenno 
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iz ^3 M’k ^6 $7 ^8 kg klO ^11 

?13 ‘^15 '^16 I 17 <£>18 ^19 ^20 £^21 '^22 ^23 ^29 hs 



Phc. 2. reo6oTaHHHecKHe npo(})HJiH panoHOB Fopnoro KpHMa. 

PaiioHbi: a — CeBacTonojibCKHii, 6 — Bax^ncapaficKo-HjiTHHCKHii, e — CHM(J)eponojibCKO-AjiymTHHCKMfi, z — 
BejioropcKO-npHBeTHOBCKHft, a — CynaKCKo-OeoAOCHficKHii. CooSmecTBa no npo^njiio: I — penKOJiecbH mb 
Juniperus excelsa, Pistacia mutica c ynacTHeM Arbutus andrachne (b i];eHTpajibHoii nacTH); II — jieca M3 Pinus- 
pityusa c ynacTHeM Juniperus excelsa’. III — Jieca H3 Pinus pallasiana’, IV — Jieca H3 Pinus kochiana’, V — jieca 
H3 Quercus pubescens n Carpinus orientalis c ynacTHOM Juniperus excelsa, Pistacia mutica h np.; VI •— Jieca 
H penKOjiecbH H3 Quercus pubescens, nepenyiontHecH co CTennbiMH ynacTKaMH; VII ^ Jieca H3 Q. petraea (c yna- 
CTHCM Pinus pallasiana b i];eHTpajibHoii nacTH), Fraxinus excelsior, Carpinus betulus’, VIII — Jieca h3 Fagus 
sylvatica c ynacraeM Carpinus betulus, Fraxinus excelsior, Acer stevenii’, IX — KycTapnHKH Paliurus spina-chri- 
sti, BH^bi poflOB Rosa sp., Crataegus sp. h flp.; X — ropnbie JiyroBHe ctchh H3 Carex humilis, Stipa lithophila^ 
Festuca valesiaca c nepeAOBaHHeM JiyroB (Briza elatior, Festuca pratensis) h tomhjijiapob (Juniperus hemispha^ 

















350, 620 H 500 mm. PacTHTejibHOCTb xapaKTepasyeTcn noHCHOCTbio, 6 jih3Koh k npe- 
^Hj[i;yin;eMy paaoHy. Otjih^hh sanjiionaiOTCH b cnei],H(|)HKe CTennoH pacTHTejibnocTn: 
na HHJie npaKTH^ecKH OTCyxcTByiOT oco^KOBbie ropno-JiyroBbie CTena, a rocnoA- 
CTByiOT KOBbiJibHbie coo 6 in;ecTBa $opMai],aa Stipeta tirsae. ^jih npe^ropaa xapaa- 
Tepao aajiaaae cnei],a(J)aaecKax $opMai],aa TOMaJiJiapoB Saturejeta tauricae a Mo- 
dicageta rupestris. OjiopacTaaecKae ocoSeaHOCxa BaKJiioaaiOTCH b npoaspacTaiiaa 
Euonymus nana Bieb., Daphne taurica Kotov, Thalictrum lucldum L., Arabis^ 
gerardii (Bess.) Koch, Epllobium palustre L., Asperula cimmerica V. Krecz. ct 
Klok., Medicago rupestris Bieb., Satureja taurica Vellen. 

5. CyflaKCKO-OeoAOcaacKaa paaoH na sanaAe rpaaaaaT 
c npeAHAymaM, a aa BocToae b paaoae r. Oeo^ocaa CMbiaaeTca c KepaeacKo- 
TaMaacKaM oapyroM. KjiaMax aaaSojiee cyxoa a >KapKaa as Bcex paaoaoB oapyra: 
cpe^aeroAOBaa xeMaepaxypa 10—12 °C, aojiaaecTBo ocbakob 320—450 mm. B 3 tom 
paaoae ropbi aaaSojiee caaa^eabi (ao 800 m aaA yp. m.), a ax Bepaiaabi BaaaTbi 6 y- 
KOBHMa jiecaMa (pac. 2, d). Jlecaaa pacTaTejibaocTb ae OTJiaaaeTca ot apeAbiAya];erO' 
paaoaa, oAaaao b cocxaBe aa>Kaero aoaca lOBK aMeiOTca coo 6 ni,ecTBa (J)opMai],Ma 
Pineta pityusae. B 3tom paaoae OTcyxcTByiOT ropabie JiyroBbie cxeaii a Jiyra, xa- 
paKxepabie ajih aaji, a saaaaTejibabie ajioai,aAa b aaaaieM aoace saaaMaiOT aacToa- 
Bi,ae CTeaa. OcoSeaaocTa (J)jiopbi saKJiioaaiOTca b aajiaaaa AH(|)$epeai],aajibabTx 
BaAOB Astragalus similis Boriss., A. striatellus Pall, ex Bieb., Centaurea sarandi- 
nakiae Illar., C. koktebelica Klok., Crataegus ceratocarpa Kossych, C. pojarkovae 
Kossych, Echinophora sibihorpianan Guss., Mentha micrantha (Fisch. ex Benlh.) 
Litv., Moltkia coerulea (Willd.) Lehm., Ornithogalum arcuatum Stev., Scabiosa 
rotata Bieb., Stipa syreistschikoivii P. Smirn., Trigonella fischerana Ser., Lepidium 
turczaninowii Lipsky. 

KepaeacKO-TaMaHCKHH OKpyr BKjiioaaeT Teppaxopaio, Jiea«ani,yio Me>KAy PopaiiM) 
KpHMOM a SaaaAaHM SaKaBKasbeM. IIo xapaKxepy peJibe(J)a oaa xojiMacxaa, a b ce- 
Bepo-BOCToaaoa aacxa Kepaeacaoro aoJiyocxpoBa xapaKTepaayeTca aepeAOsaaaeM 
BHCOKax rpeSaea (IlapaaacKoro, MaxpaABTCKoro) c KOTJiOBaaooSpaaabiMa AOJia- 
aaMa. Ha aoaaa^eaabix yaacTKax pejibe(J)a apeoSjiaAaioT aepaoseMH, aa BOBBbimea- 
aocTax — TeMao-KaaiTaaoBbie aoaBH, aaaaaTejibaHe ajioni,aAa saaaMaiOT asBecT- 
aaKOBbie oSaaa^eaaa. HecMOxpa aa aecxpoxy pacxaTejibaoro aoapoBa, ero asMe- 
aeaae ae aBJiaexca apoasJieaaeM BbicoTaoa aoacaocTa, a saBacax ot CMeaH 3Aa(J)o- 
oporpa$aaecKax (|)aKTopoB. HpeoSjiaAaioaiiaM xaaoM 3Aecb BHcxyaaiOT pa3aoTpaBao- 
3JiaKOBO-KycTapaaKOBbie a nexpo^aTabie cxeaa, KOTopbie aa aaMeaacTHx oSaan^e- 
aaax CMeaaiOTca TOMaJuiapana, a b KOTJioBaaax — aacTOHni,aMa cxeaHMa a ca- 
BaaaoaAaMa. SaaaaTeJibabie ajioa];aAa aaaaMaiOT reMaKcepo(J)aTabie KycxapaaKa 
{Crataegus sp., Rosa sp., Cornus mas), HBJiHioni,aecH A^paBaxaMa jiecabix coo6- 
ai;ecxB, ocxaxKa Koxopbix b saAO MaccaBa Quercus pubescens aMeioxca aa TaMaacKOM 
aojiyocxpoBe. Oapyr BKJiroaaex ab^ paaoaa: Kepaeacnaa a TaMaacnaa (pac. 3). 

6 . KepaeacKaa paaoa c aaaaAa ao yaaoMy AK-MoaaacKOMy aepe- 
aieaKy rpaaaaax c PopabiM KpHMOM, aa Bocxoae rpaaaiiiea HBJiaexcH Kepaeacnaa 
apojiaB. CpeAaeroAOBaa xeMaepaxypa 11.6 °C, cpeAaeaaBapcKaa —1 °C. KoJia- 
aecxBO (300—450 mm) a xapaKxep pacapeAOJieaaa ocaAKOB, aajiaaae apoAOjiJKaxeJib- 


rica B i];eHTpaJibHofi nacTH); XI — ropHbie JiyroBwe cTenn H3 Stipa Ursa, Festuca valesiaca c HepeAOBanHeM jiyroK 
H3 Brachypodium pinnaium, TOMHjiJiapoB ; XII — HacTonmne CTenn M3 Stipa pontica; XIII — HacToainne 
CTenn H3 Festuca valesiaca; XIV — CTenn H3 F. valesiaca b KOMnjieKce c TOMHjiJiapaMH; XV — tomhjuthpli bh- 
AOB pona Thymus, Helianthemum stevenii, Asphodeline taurica h Ap.; ZYJ — tomhjijihph H3 BHfleMHHecKHX bh- 
AOB Medicago rupestris h Satureja taurica; XVII — caBaHHOHAbi h3 bhaob poAa Hordeum, Aegilops. y c JT o b- 
H bi e 3 H a K h; l — Juniperus excelsa; 2 — Pinus pityusa; 3 — P. pallasiana; 4 — P. hochiana; 5 — Arbu¬ 
tus andrachne; 6 — Pistacia mutica; 7 — Quercus pubescens; 8 — Q. petraea; 9 — Carpinus orientalis; 10 — 
C. betulus; 11 — Fraxinus excelsior; 12 — Acer stevenii; 13 — Fagus sylvatica; 14 — Juniperus hemisphaerica;. 
15 — Rosa sp., Crataegus sp.; 16 — Paliurus spina-christi; 17 — Asphodeline taurica; 18 — Medicago rupestris^ 
Satureja taurica; 19 — Helianthemum stevenii. Thymus callieri; 20 — Carex humilis; 21 — Stipa Ursa; 22 — 
S. pontica; 23 — Festuca valesiaca; 24 — Briza elatior, Festuca pratensis; 25 — Aegilops, Hordeum. H o 'i b bi: 
26— KopHTOCBbie, 27 — SypHe, 28 — cepbie, 29 — ropHo-cTennbie h ropno-JiyroBbie AepHOBO-KapdonaTHbie, 
30 — ^epHOaCMbl. no OCH OPAHHaT 3AeCb H Ha PHC. 3, 4 — BHCOTa HaA yp. M. 
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Phc. 3. reo6oTaHHHecKHe npo^Hjin panoHOB KepneHCKo-TaMaHCKoro oKpyra. 

.PafioHw: a — TaiviaHCKHii, 6 — KepneHCKHii. CooSmecTBa: 1 — cooSmecTBa Quercus pubescens; II — sapocJiH 
KycTapuHKOB Rosa sp., Crataegus sp.; Ill — CTenn hb Stipa capillata\ IV — CTenH mb S. brauneri; V — ctciim 
113 S. borysthenica] VI — CTena H3 Festuca valesiaca\ VII — cooSmecTBa H3 Artemisia taurica; VIII — tomhji- 
jifipM H3 Thymus hirsutus, TIi. callieri, Asphodeline taurica, Asperula praepilosa; IX — caBaHHonnH mb Dasy~ 
vyrum villosa, Aegilops triunciaiis, Ventenata dubia. ycJiOBHbie 3HaKH: 1 — Quercus pubescens\ 
'~2 — Rosa sp., Crataegus sp.; 3 — Stipa capillata', 4 — S. brauneri] 5 — S. borysthenica] 6 — Festuca vale- 
siaca] 7 — Artemisia taurica] 8 — Thymus callieri, Th. hirsutus] 9 — Aegilops triunciaiis, Ventenata dubia. 


:HOH jieTHeii sacyxH c6jiii>KaeT ero KJiHMax co cpoAHseMHOMopcKnM, xoth b i],ejiOM oh 
OTHOCHTCH K CySKOHTHHeHTaJIbHOMy THHy. B OpOrpa(|)HHeCKOM OTHOmeilHH TeppilTO- 
pHH neoAHopoji;Ha; ioro-3ana;j.HaH nacTb paBHiiimaH, a ceBepo-BOCTOHnaH pacHjienefia. 
OcHOBy pacTHTejibHocTH cocTaBJiHiOT neTpo(J)HTHbie CTenH, HMeioTcn ynacTKii iia- 
ctoh]I];hx CTenen, tomhjijihp, caBaHH0Hj[i;0B h reMHKcepo(J)HTHbix JiHCTona^Hbix ny- 
CTapiiHKOB (pnc. 3, 6). Ojiopa panona xapaKTepusyeTcn cjieji;yioin;HMH AH(J)(|)epeH- 
II,HajJbHbIMH BHAaMH, CpeflH KOTOpbIX MHOBO ySKOJIOKaJIbHbIX 3HJ[i;eMHKOB, OTMeneil- 
Hbix AByMH 3Be3AOHKaMH: CrambemltridatlsJnz.^^, Asperula clmmerica V. Krecz.**, 
A. praepilosa V. Krecz.**, Thymus llttoralis Klok. et Schost.**, Thymus platy- 
phullus Klok.**, Agropyron clmmericum Nevski**, Agrostis maeoilca Klok.**, 
Festuca beckeri (Hack.) Trautv., Jurinea brachycephala Klok., J, laxa Fisch. ex 
Iljin. 

7. TaMancKHH panoH orpaHHHHBaeTcn c BocTona KepnencKHM npo- 
jiHBOM, a c sana^a npoxo^HT ot r. Anana flo ^aJitTbi p. KySanb. KjiHMaT sjcecb 
-cxoahlih c KepneHCKiiM nojiyocxpoBOM, ho 6 oJiee BJia>KHbiH. PejibecJ) npeflCTaBjiHeT 
C 060 H BCxojiMJieHHyio paBHHHy c rpn^aMH KynoJioBHji;Hbix BOSBbimenHocTeH rpnse- 
ByjiKaHHHecKoro hpohcxoh^Abhhh. FocnoACTByioT nepHoseMHbie hohbh, cmghhiO' 
mnecH Ha BosBbimeHHocTHx KamTanoBHMH (HyTHjiHH, 1955). B pacTHTejibHOM 
HOKpoBe npeoSjiaffaiOT pasHoxpaBHo-sJiaKOBO-KycTapHHKOBHe cxenn, hmoiotch to- 
MHJijinpH, caBaHHOHAbi H HeSojibmne poniiH nymHCTOAySoBHx JiecoB h KycxapHHKOB 
'(pHC. 3, a). J5H(J)(|)epeHii;HaJibHbiMH BiiAaMH BHCxynaiOT Podospermum lachnostegium 
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Woronow, Elytrigia tesquicola (Prokud.) KloL, Gagea chanae Grossh., Convol¬ 
vulus tauricus (Bornm.) Juz., Minuartia birjuczensis Klok., Crambe steveniana' 
Rupr., Trapa maeotica Woronow, Marsilea quadrifolia L. 

HoBopoccnncKHif oKpyr BKJiionaeT no6epe>Kbe Hepnoro Mopn ot jihhhh Aiiana — 
BapeHHKOBCKaH ao pen Aron—IIceKync na boctoko, necKOJibKo ropnbix xpeSxoB^ 
(CeMHcaM, HaBarnpcKiiH, Mapnoxx, HencHc, rjiaBHHH BOAopaBAeJibEbin). MaKCM- 
MaJibHan Bbicoxa 994 m naA yp. m. — ropa Aron. CeBepnaH rpaHHAa npoxoAHT 

OT CT. BapeHHKOBCKaH AO JIHHHH CeBepCKOH—BaKHHCKOH. 

Ha lOH^HOM MaKpocKJioHe HaMii BbiAejieHbi 4 nonca: 1) npHMopcKHH none (ao> 
200—300 M HaA yp. m.) reMHKcepo(J)HJibHbix JiecoB hb Pinus pityusa, peAKOJiecHH 
H3 Juniperus excelsa h Pistacia mutica, mHSjiHKOBbix sapocjieH h tomhjijihpob; 
2) HHH^HeropHbiH none (300 — 500 m naA yp. m.) HHSKonpoAyKTHBHbix reivinKcepo- 
(J)HJibHbix JiecoB H3 Quercus pubescens, pe>Ke KcepoMe30(J)HJibHbix h3 Q. petraea 
c npHMecbH) Carpinus orientalis\ 3) cpeAHeropHbiH none (500 — 700 m naA yp. m.)- 
Ay6oBo-rpa6oBbix, Ay6oBo-cocHOBbix (jPmi^5jiecoB b coHexaHHH c ropnbiMH 
CTenHMH no BOAopasAejibHbiM ojieMeHTaM; 4) BepxneropHHH none (700—1000 m 
H aA yp. M.) Ay6oBO-rpa6oBO-6yKOBbix jiecoB. BepmnHbi BOAopasAOJibHoro xpeSxa 
3 aHHTbi HocjiejiecHbiMii ocxenHeHHbiMH jiyraMH h $parMeHxaMH ropHHx cxenen. 

B HoBopoccHiicKOM oKpyre BbiAeJiHexca xpn panona (pnc. 4). 

8 . AiiancKo-reJieHAn^HKCKHH panoH (pnc. 4, a). Boctoh- 
Haa rpaHima npoxoAHx no peKaM MesnSb —A6 hh —AAaryM. Panony npHcym,H Bce 
oco6eHHocxH cpeAHseMHOMopcKoro KJiHMaxa: cpeAneroAOBaa xeMnepaxypa 12— 
13 °C, roAOBoe KOJiiiaecxBO ocbakob 460—700 mm. HoaBbi ropHHe KopHaneBbie. 
Okojio 50 % xeppHxopHH xapaKxepHByexca oxMexKaMH bbicox ao 200 m hba yp. m. 
Bbicoxbi 6oJiee 500 m imeioxca b ioh^hoh aacxH. 9xo xpeSxH MapKoxx, HaBarnp- 
CKHH, CeMHcaM. B panoHe cocpeAOxoaeHO ocHosnoe aApo cpeAHseMHOMopcKOH 
pacTHxejibHOCTH: jieca h3 Quercus pubescens, BaHHMaiomHe HaH6oJibmHe nJioin;aAH, 
H H3 Pinus pityusa, peAKOJiecba h3 Pistacia mutica, Juniperus excelsa. Ha boao- 
pasAeJibHbix aacxax npoHspaoxaiox AySoBbie h Ay6oBo-rpa6oBHe Jieca {Quercus- 
petraea, Carpinus caucasica). BoAopasAejiH xp. MapKoxx noKpbixbi ropHHMH cxe- 
naMH. ^jia npHMopcKoro noaca xapaKxepnbi xoMHjiJiapbi, xparaKanxHHKH, neaM- 
MO$HJibHaa pacTHxejibHocxb. ^Jia panona HBBecxHbi cjieAyioin;He AH^^epeHAHaJib- 
HHe BHAbi: Genista glaberrima Novopokr., Thymus helendzhicus Klok. et Shost., 
Hedysarum tauricum Pall, et Willd., Clematis pseudoflammula Schmalh. et Lipsky, 
Hypericum hyssopifolium Chaix, H. lucidum Boiss., H. strictum Maleev, Cleome 
circassica TzveL, Erysimum callicarpum Lipsky, Potentilla sphenophylla Th. Wolf, 
Heracleum stevenii Manden., Lonicera etrusca Sauti, Eremurus spectabilis Bieb., 
Genista lipskyi Novopokr., Beta corolliflora Zosimovic ex Buttler, Astragalus' 
arnacanthoides Boriss., Euphorbia glareosa L. 

9. ApXHHO-OcHHOBCKHH paHOH BKJIIOaaeX xeppHTOpHK) Mea^Ay- 
peabH Me3bi6b-A6HH h niancyxo-IlleSm (pnc. 4, 6 ). KjiHMax xapaKxepHByexca 
SojibmHM yBJiaBKHenneM (800 — 900 mm b npHMopcKOH aacxH h 1000 mm b cpeAne- 
ropbe). HoaBLi neperHOHHo-KapSoHaxHHe h CBexjio-Sypbie ropno-JiecHbie. Bbic^xw 
c oxMexKaMH AO 200 m na io>khom ManpocKJioHe samiMaiox 40 %, CBbime 500 m — 
5 % xeppiixopHH. ^oMHHHpyex jiecHOH thh pacxHxejibnocxH. Ochobhhmh jiecooS- 
paeyioiAHMH nopoAaMH aBJiaiOTca Quercus pubescens, Q. petraea, b sepxoBbax pcK 
HaaiiHaex Bcxpeaaxbca Fagus orientalis s. 1. B npHMopcKOM noace HMeioxca 3na- 
aiixejibHbie MaccHBbi JiecoB ii3 Pinus pityusa. HepeAOK mnSjiHK h3 Paliurus spina,- 
christi ii Carpinus orientalis. Ha BOAopasACJiax — ropnocxennbie cooSmecTBa, 
ocxenjiennbie nocjiejiecnbie Jiyra, na OTAOJibHbix HSBecxnaKOBbix ocxaHi],ax ceBep- 
Horo MaKpocKJioHa nepeAKH cpeAnaeMnoMopcKHe reMHKcepo(J)HJibi. Ochobhoh (J)on 
B cpeAneropbax cocxaBJiaiox AySnaKii h3 Quercus petraea, b npeAropbax — mb 
Q. petraea h Q. robur. Hs AH<|><|>opeHi],HaJibHbix bhaob cjieAyex oxMexHXb Genista 
humifusa L., Delphinium fissum Waldst. et Kit., Cymbalaria muralis G. M. S.,. 
Abies nordmanniana (Stev.) Spach, Vaccinium arctostaphylos L. 
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10. HoBOMHXaHJIOBCKHH paHOH BKJIIOnaeT TeppHTOpHH) OT pOK 
Ulancyxo-IIIeSm ao p. Aron (pnc. 4, e). BoAopasAejitHLin xpeSex noBHmaeTca 
AO 1000 M HaA yp. m. Bhcoth MecTHOcra c OTMeTKaMH ao 200 m na ioh^hom MaKpo- 
CKJione saHHMaiOT MeHbmyio nJioiAaAb, b npeAHAymieM panone (30 %), a CBLime 
500 M — oKOJio 20 %. B CBH3H c HOBHmeKHeM pejibe(J)a KJiHMaT HSMeHaeTca b cto- 
poay Soabmen Baa>KH0CTH (1200 mm), a na ceBepaoM MaKpocKaone — 1400 mm. 
IIoaBbi neperHOHHo-KapSonaTHHe, 6ypbie aecHHe. B ysKon npHMopcKon noaoce 
AOMHHHpyioT AySoBHe aeca {Quercus petraea, Q. pubescens), b cpeAHeropbe no ce- 
BepHHM 3Kcno3Hi],HaM — SyKOBHo, poAKo — SyKOBO-KamTaHOBbie. B aecax aa 
CGBepHOM ManpocKaoHe Soabmyio poab nrpaex Fagus orientalis s. 1., Carpinus 
caucasica^ xoxa ochobhoh ^ou C03AaeT Quercus petraea. BecbMa xapaKTepao npn- 
cyTCTBHe b aecax Taxus baccata L., Castanea sativa, Abies nordmanniana, Ilex 
quinquefolia, aepeAKH AySoBO-rpaSoBHe, a na xeHHCTHx ceaepHHX 3Kcno3Hii;Hax 
6 yKOBO-rpa6oBbie nacaa^AOHna. B BepxoBbax IIceKynca AOMHanpyex Fagus orien¬ 
talis, a B noAaecKe nponapacTaeT Laurocerasus officinalis. B BepxoBbax Hencn 
Ha BOAopa3Aeae no ceaepnHM cnaonaM nepeAKa Abies nordmanniana, IIo AoannaM 
pen na aaaioBnaabHbix noaaax nponapacTaiOT CMemannbie aeca h3 Carpinus cau- 
casica, Q. robur c npnMecbio Fraxinus excelsior, Acer tataricum, IIpeAropba noapbiTbi 
Haca>KAeHHaMH h3 Quercus robur, Q. petraea. 

J]|H(J)(J)epeHn;HaabHbiMH BHAaMH (|)aopbi panona aBaaioTca: Campanula schisch- 
kinii Kolak. et Sachok., Matricaria caucasicum (Willd.) Poir., Castanea sativa 
Mill., Psephellus barbeyi (Albov) Sosn., Adianthum capillus-veneris L., Quercus 
hartvissiana Stev. 

OaopncTHaecKHe ocoSennocTH 3aKaH)aaH)Tca b noaBaenan KoaxHACKHx seano- 
seaenHx aaeMenTOB: Ilex quinquefolium, Laurocerasus officinalis M. Roem., Phyl- 
litis scolopendrium Nevm., — KOTopbie, OAnano, ne asaaiOTca AOMnnanTaMH. 

Ha ocHOBe BbimeyKaBannoro bhaho, hto BecbMa cyin;ecTBeHHHe 3Koaoro-(J)HTO- 
n;eHOTHaecKHe n ^aopncTnaecKne ocoSennocTH noBBoaaiOT paccMaxpHsaTb KpbiM- 
cKo-HoBopoccHHCKHH pemoH B KaaecTBe caMocToaxeabHOH npoBHHn;HH CpeAHseM- 
HOMopba, BKaioaaioiAeH xpn onpyra, c BepTHKaabnon noacnocTbio, yKaaABisaio- 
BAenca b ceBepo-eBKcnncKHH hoathh. Kaa^AMn h3 10 panonoB xapaKTepnayexca 
naananeM nan BbinaAonneM OTAeabHbix noacoB, a xaKjKe AH^>^>opoHn;HaabHbiMH 
BHAaMH. 
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pacTeHHH. M.: Foe. yae5.-neA. h3A-bo, 1938. 328 c. — Eenemoe A. Feorpa^HH pacTenna. OaepK 
yaeHHH o pacnpocTpaneHnn a pacnpeAeaeaaa pacTaTeatHOCTa aa seMHOii noBepxaocTa. 0115., 
1896. 358 c. — Byiu H. A. BoTanaKO-reorpa^aaecKaa oaepa KaBKaaa. M.; JI.: Haa-BO AH GCGP, 
1935. 108 c. — Bajihmep I . PacTaTeabaocTb aeMHoro mapa. M.: Hporpecc, 1974. T. 2. 423 c. — 
ByAb0 E. B. HcTopaaecKaa reorpa^aa pacTenaa. M.; Jl.: II3A-bo AH GGGP, 1944. 546 c. — 
PazHudse P. H. BoTaaaKO-reorpa^aHecKaa anajiaa ^JiopoAeHOTaaecKoro KOMnjieKca cy5ajibnaa- 
cKoro BwcoKOTpaBbH KaBKaaa. T5ajiaca: MeD;Haepe5a, 1974. 226 c. — PeudeMaH T. C. Harop- 


Pac. 4. Feo5oTaHHHecKae npo^ajia paaoaoB HoBopoccaiicKoro OKpyra. 

PafloHbi; a — AHancKo-rejieHAHtHKCKHii, 6 — ApxHno-OcHnoBCKHii, e — HoBOMHxaiiJiOBCKHii. CooSmecTBa: 
I — PeflKOJiecbH H3 Juniperus excelsa; II — jieca h.3 Pinus pityusa\ III — jieca H3 P. pallasiana; IV — Jieca 
H3 Quercus pubescens; V —Jieca H3 Quercus petraea vi Q. robui; VI — Jieca H3 Q. petraea c ynacTiieM Pinus 
kochiana m Carpinus caucasica; VII — CMeniaHHHe Jieca H3 Quercus petraea, Q. robur, Carpinus caucasica, Fra¬ 
xinus exelsior, Acer laetum h Hp.; VIII — CMeniaHHwe Jieca h3 Quercus petraea, Q. robur, Carpinus betulus, 
Fagus orientalis’, IX —Jieca H3 Fagus orientalis, Carpinus betulus, Abies nordmanniana’, X — noftMeHHLie 
Jieca H3 Quercus hartwissiana, Populus alba, Alnus glutinosa; XI — nocJieJiecHbie Jiyra; XII — Jiyra h3 
Brachypodium pinnatum’, XIII — iehSjihk H3 Paliurus spina-christi, bhuob pona Crataegus sp., Rosa sp.; 
jflV—cxenH H3 Stipa pulcherrima; XV—CTeuw. H3 Festuca valesiaca; ZFI—tomhjijihpm (Thymus helenzhicus 
H np.). VcJiOBHbie 3 HaKH: 1 — Juniperus excelsa, 2 — Pinus pityusa, 3 — P. pallasiana, 4 — 
P. kochiana, 5 — Quercus pubescens, 6 — Q. petraea, 7 — Q. robur, 8 — Q. hartvissiana, 9 — Carpinus 
orientalis, 10 — C. caucasica, 11 — Fagus orientalis, 12 — Acer laetum, 13 — Fraxinus excelsior, 14 — Alnus 
glutinosa, 15 — Populus alba, 16 — Abies nordmanniana, 17 — Paliurus spina-christi, 18 — Stipa pulcher¬ 
rima, 19 — Festuca valesiaca, 20 — Bromopsis riparia, 21 — Brachypodium pinnatum. 
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HncTHiyT doTaHHKH AH VCCP, Hojiyueno 6 III 1989. 

Knen, 

KydancKHii rocyflapcTBeHHHii yHHBepcHieT, 

KpacHO^ap. 


SUMMARY 

The position and rank of the Crimea-Novorossiisk region are discussed. According to the 
-zonality type and formations composition, the presence of the great number of mediterranean 
species and genera, the vegetation of the region is much more close to the Mediterranean area 
vegetation than to that of the Nemoral region. This region is distinguished in the rank of the bo¬ 
tanical-geographical province, reffered to the Evksinsk subregion of the Mediterranean region. 
Three districts compose this province: these are the Mountain-Crimea, the Kerch-Taman and the 
Novorossiisk districts including 10 regions. The latter are distinguished according to the secto¬ 
ral principle. All the belts of vegetation of the northern and southern mountain macroslopes 
are included in the regions composition. The regions differ from each other in specific features 
«f communities formation composition in separate belts and in tbe presence of differential species. 
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AHATOMOBLIE BOAOPOCJIH BOA HIEJILcDA 
rBHHEJlCKOJl PECnyBJIHKH 

L. V. KUZMENKO, I. V. MAKAROVA. DIATOM ALGAE IN SHALLOW WATERS 

OF THE GUINEA REPUBLIC 

Ilpe^iiCTaBJieHH pesyjiBxaTbi iiaynenHa BHflOBoro cocxaBa, KOJiHHecxBGHHoro pasBaxua h pac- 
npe^ejieHHfl ^naxoMOBBix BOAOpocjieii b BO^ax mejiB(J)a FsHHeH. Bhabjighbi KOMnjieKCBi bh^ob, 
XapaKXepHHG ^JIH paSJIHHHBIX paflOHOB H BO^HHX Macc. C nOMOIIIBK) ajieKXpOHHOrO MHKpOCKOna 
iiccjiGAOBana Mop(J)OJiorHfl nanGojiee MaccoBHX ^jia boa rBHHeiicKoro mejiB^a AnaTOMOBBix boao- 
pocjieii. Bhcjighhocxb kjigxok h hx 5HOMacca pesKo Boapacxaiox b nepnoA cyxoro cesona, oco5eHHo 
B BOAax KanapcKoro xeaenHa. B nepexoAHBin nepHOA ox BJiajKHoro cesona k cyxoMy (HOfl6pB) 
HHCJieHHOcxB AnaxoMeii b oKeaHnaecKoii aacxH mejiB^a 5Bijia b 2—3 pasa, a 5HOMacca b 10—15 pas 
HHJKe, HGM b HHBape—Mapxe. B npH5pe>KHOH MejiKOBOAHoii sone OTMeaeno HHxencHBHoe pasBHxne 
AHaxoMeii b xeaenne Bcero roAa c HHCJieHHOcxBio ao 85 % h 5HOMaccoH 61—98 % ox o5mero kojih- 
HecxBa (})MxonjiaHKxoHa. 

B jiHTepaType HMeexcn mrjio CBeAeHHH o bhaobom cocxaBe, KOJianecTBenHOM 
pasBHTHH H pacnpeAeJieHHH (J)HTonJiaHKTOHa b PEHneHCKOM ceKTope ATJiaHTHKH. 
AaHHLie 0 KOJiHHecTBe cyMMapnoro (J)HTonjiaHKTOHa, AOMHHnpoBanHH OTAejibHHx 
BHAOB II rpynn hmoiotch b paSoxax H. A. ABepHHOH (1962, 1968). EAHHiiTOtie 
HaSjHOAOHHH HaA $HTonJiaHKTOHOM 6lijih BLinoJineHLi B nepnoA MeH^AynapoAHOHr 
nporpaMMLi MCHTA (IIhahk, FeoprneBa, 1971). BoJiee AOTajibHBie HCCJieAOBaHHH 
(|)HTonjiaHKTOHa npoBOAHJincb na mejib(J)e rBHHen h b npHJieH^amiHx boarx oKeana 
B ochobhom b oceHHe-3HMHHH cesoH (CeHHHeBa, 1982; JIonyxHH, FeopraeBa, 1983; 
FeoprneBa h aP*» 1987). Ilpn 3tom AnaTOMOBbie BOAopocjin, Koxopbie HMeioT 6ojib- 
moe sHanenne b cyMMapnoM (|)HTonJiaHKTOHe, ocoSenno b npnSpeH^HOH 30He, Kan 
oTAOJibHaH rpynna, panee ne paccMaTpHBaJiHCb. 

B saAany namero HccjieAOBaHHH bxoahjio nsynenne BHAOBoro cocxaBa, npo- 
cxpaHCXBeHHoro pacnpeAOJieHHH AnaxoMOBbix BOAopocjien h oAeHKa hx pojiii b cyM- 
MapnoM $HxonjiaHKxoHe b boarx mejib(J)a FBHHen h npHJieH^aiAHx panonax oxKpbi- 
xoro OKeana. 


MaTepnaji h MexoAHKa 

06pa6oxaHo 700 npo6 (|)HxonJiaHKxoHa, coSpaHHbix na 198 cxaHAHHX b nepnoA 
28-ro H 29-ro pencoB HaynHO-nccjieAOBaxejibCKoro cyARR (HHC) «AKaAeMHK Bep- 
HaACKHH» (HHBapb, HonSpb 1984 r.), 8-ro penca HHC «IIpo(J)eccop KojiecHHKOB» 
(Mapx 1984 r.) h 18-ro penca HHC «npo$eccop Boahhhi],khh» (Mapx 1985 r.). 
B npnSpeH^HOH MejiKOBOAHOH 30He npo6bi oxoSpanbi c Soxa «OKeaHorpa(J)» (HH¬ 
Bapb 1984 r.) H o6pa6oxaHH b jiaSopaxopHH rHApoSnoJiorHH HaynHo-nccjieAOBa- 
xejibCKoro Aenxpa PorSane (r. KoHanpH, FBHHencKaH PecnySjiHKa).^ 


^ B c6ope Maxepnajia npHHHMaji y4acxHe rsHHeiicKHii coxpyAHUK Kl. P. A6a. 
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npoSLi boah o 6 T»eMOM 1—5 Ji OTSnpaJiH njiacTHKOBHMn SaTOMexpaMH c 3-ro 
no lO-ii ropHBOHTBi (b saBHCHMOCTH OT rJiySnHH) b cjioe 0—150 m, a na mojiko- 
BOAte — OT AHa ao noBepxnocTH n $HJibTpoBaJiH motoaom oSpaxHon (J)HJibTpai],HH 
(CopoKHH, 1979) c HcnojibBOBanneM nyKJieonopoBon njienKH c AnaMexpoM nop 
0.85—1.0 MKM. CryiAeHHbie ao 80—100 mji npo6bi (J)HKCHpoBaJiH pacxBopoM JIio- 

rOJIH H Hopes HOCKOJIbKO AHOH SaKpenJIHJIH (|)OpMaJIHHOM. KjIOTKH (J)HTOnJiaHKTOHa 

noACHHTbiBajiH ABan^AH b cbotobom MHKpocKone b nanjie (0.05—0.1 mji) hs npoSbi, 
BTOpHHHO CryiAOHnOH OCaAOHHbIM MOTOAOM AO 10—25 MJI. OSlieM KJIOTOK BblHHCJIHJIH 
no HHAHBHAyaJibHbiM pasMopaM nyxeM npupaanHaannH Ka>KAOH k cooxBOxCTByio- 
lAOH reoMexpHHecKOH $Hrype (Khcojiob, 1956) hjiii ncnojibsoBajm pasMopno-BO- 
coBbie xapaKTopncTHKH ^HTonJianKTona, npHBeAennbie b paSoxe JI. B. KysbMenKO 
(1975). ^JIH BblHBJIOHHH pOAKHX H OCOSOHHO KpynHbIX BHAOB Ha nOJIOBHHO BCOX 
oScJIOAOBaHHblX CXaHAHH (|)HTOnJiaHKTOH AOnOJIHHTOJIbHO CoSnpaJIH MaJIOH HJiaHK- 
TOHHOH CeXbH), OCHaiAeHHOH MOJIbHHHHblM CHTOM JV 2 76. B MOJIKOBOAHOH SOHO 06 - 

jiaBJiHBaJiCH cjiOH aho— 0 M, a B rjiySoKOBOAHOH — 25—0 m. 

HanSoJiee MaccoBbie bhah AnaxoMOBbix Aoxajibno iiccjiOAOBaJiHCb c npHMene- 
HHOM CKaHHpyioin,ero ajieKxpoHHoro MiinpocKona b BoxamiHecKOM imcTiiTyxe 
HM. B. JI. KoMapoBa AH CCCP no motoahko, onncaniioH paiiee (MaKapoBa, 1988). 

PesyjibTaxbi h o6cyHCAeHHe 

Boabi mejib$a rBHnen othochtch k AHnaMnnecKH aKxiiBHbiM b o 6 in;eH cncTOMe 
AHpKyjiHAHH BOAHbix MBCC BAOJib noSopoH^bH coBopo-sanaAHOH A(|)pHKH. ^nnaMHKa 

BOA H CXOMa TOHOHnn B 3T0M COKTOpe AxJiaHTHKH SaBHCHT OT CeSOHHHX HSMOHeHHH 
coBepo-BOCTOHHoro naccaxa, nepoMeiAOHne rpanni], Koxoporo npHBOAHx k xoMy, hto 
B HHBape—anpojie (cyxon cosoh) npoHCxoAHx ocjiaSjieniie Mo/KnaccaxHoro npoxHBO- 
TOHOHiiH H ycHJieHHO KaHapcKOTo TOHonnH. B 3TOT nepiioA HaSjiioAaeTCH xaKH^e 
OTTOK noBopxHocTHbix BOA OT Sopora H BbixoA Ha mojibcJ) rJiySHHHbix BOA, Soraxbix 
SnorOHHblMH OJIOMOHTaMH. C HIOHH HO COHTHSpb—OKTHSpb (BJia>KHbIH COSOH), HB- 
npoTHB, ycHJiHBaoTCH Me>KnaccaTHoe npoTHBOTOHOHne, a boabi KanapcKoro xe- 
hohhh CABHraiOTCH na coBop. CesoHnan HSMOHHHBOCXb boahhx mbcc hphboaht 
K oSpasoBaHHK) Ha mejib$e rsHHOH h hba MaxepHKOBbiM ckjiohom CHCxoMbi Kpyro- 
BOpOTOB, 30H AHBOprOHAHH H KOHBOprOHAHH (ApXBMOHOB, 1983; ByJirBKOB H Ap., 
1988), HTO oKasBiBaoT Sojibmoe bjihhhho na KOJiHHOCTBOHHoe pasBHXHO (|)HTonjiaHK- 
TOHa, ero pacnpeAOJieHHe h bhaoboh cocthb (KysbMOHKo, A5a, 1988). 

HccjiOAOBaHHO xaKCOHOMHHOCKoro cocxaBa ^HxonjiaHKxoHa noKasaJio, hto h3 
395 BHAOB h pasHOBHAHocTOH, oSnapyjKOHHbix HaMH B BOAax inejib(J)a Fbhhoh h 
npHJie^KaiAHX BOAax oxKpBixoro oKoana, AHaxoMOBBie npeACxaBJiOHbi 209 bhabmh 
H BHyxpHBiiAOBHMH xaKCOHaMH (53 % OT o6in;ero nncjia bhaob $HTonjiaHKTOHa) 
H BKJnonaiOT b coSh 70 poAOB. Hs o6in;ero nncjia ahotomobbix 72 bhab — JinxopaJiB- 
HBie hjih cjiynaHHo njiaHKxoHHHo, Koxopbie BCxpenajiHCb b ochobhom b npH6pe>KHOH 
SOHO. HaiiSoJibniHM bhaobhm pasHOoSpasHOiM xapaKxepiisoBaJiHCb 2 nJiaHKXOHHbix 
poAa — Chaetoceros (47 bhaob h pasHOBHAHocTOH) h Rhizosolenia (24 bhab h pasHo- 

BHAHOCTH). ^OBOJIbHO HBCTO y SopOrOB o6Hapy>KHBaJIHCb XaKHO HepHTHHOCKHO BHABI, 

KaK Chaetoceros affinis Laud., C. compressus Laud., C. laevis Loud.-Fort., C. bre¬ 
vis Schiitt, C. lorenzianus Grun. ^obojibho poAKO b njiaHKxoHO npHcyxcTBOBaji 
C. peruvianus Brightw., KoxopBin 6biji oSbihhbim ajih rJiySoKOBOAHOH nacTH mojib^a, 
a xaKH^e BCxpenaJiCH b mojikoboahoh soho bo spoMH npiiJiiiBOB ii b nojinyio BOAy. 
PoAKO B npo 6 ax 6bijih oSnapyH^enbi C. messanensis Castr., C. convolutus Castr., 
C. atlanticus CL, C. dichaeta Ehr. h aP- Hs poAa Rhizosolenia hoctohhhbimh b uJiaHK- 
TOHe, ocoSoHHO B npH 6 pe>KHBix BOAax, 6bijih R. setigera Brightw., R. stolterfothii 
H. Perag., R. imbricata Brightw. var. imbricata, R. imbricata var. shrubsolei 
(CL) Schrod., R. calcar-avis Schulze, R. robusta Norman, R, castracanei H. Perag., 
R. styliformis Brightw., R. alata Brightw., R. phuketensis Sundstrom, OAHaKO 

BCe OHH, 3 a HCKJITOHOHHeM HOpBBIX XpOX BHAOB, oSliapyJKHBaJIHCb B HJiaUKTOHO B MB- 
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jiHx KOJiH^ecTBax. OcxaJiBHBie po^Bi npeAcxaBJieHBi 2— 8 hjih oahhm bh^om; cpeji;H 
HHX AOMHHHpyiox BHA^ po^OB NitzscMa, Coscinodiscus, Bacteriastrum, Biddulphia 
H ocoSeHHo Thalassiosira, B npnSpe^KHBix Bo^ax oneHB nacxo, HHorAa b SoJiBmnx 
KOJiHHecxBax, paBBHBaJincB hcxhhho njiaHKxoHHHe bhabi, xanne Kan: Sceletonema 
costatum (Grev.) CL, Leptocylindrus danicus CL, Bacteriastrum hyalinum Laud., 
5. delicatulum CL, Biddulphia mobiliensis (Bail.) Grun., Bellerochea horologicalis 
V. Stosch?, Nitzschia pungens Grun. var. atlantica CL, N, tenuirostris Mer., Fragi- 
laria oceanica CL, Asterionella japonica CL, Eucampia zodiacus Ehr. f. zodiacus 
H HeMHorouHCJieHHBie cjiyuaHHO uJiaHKxoHHBie bhabi hb poAOB Achnanthes, Amphip- 
rora, Pleurosigma, Climacosphenia, Triceratium, Mastogloia, Cocconeis h ap* Okojio 
noJiOBHHBi BcxpeueHHBix B BOAax meJiB(J)a AnaxoMOBHX hbjihioxch cySxponnuecKHMH 
H xpOUHUeCKHMH BHAaMH. 

PesyjiBxaxBi o6pa6oxKH MaxepuaJia noKasaJin, uxo Thalassiosira mala Takano 
MOH^ex cuHxaxBCH HHAHKaxopoM BOA KauapcKoro xeueunn. 9xox bha b orpoMHBix 
KOJiHuecxBax BCxpeuaexcH b cyxoH ceson (AonaSpB—Man) b BOAax axoro xeueunn 
b panoue inejiB(J)a FBUHen. Saocb me b Macce pasBHBaJiHCB xaK>Ke T. subtilis {Osii.) 
Gran, T. diporocyclus Hasle h Coenobiodiscus muriformis Loeblich, Wight et 
Darley. IIocxohhho no Been aKBaxopnn mejiB$a n b npHJie>Kain;HX BOAax oxKpBixoro 
OKeana BCxpenaJincB Pseudonltzschia delicatissima (CL) Heid. h N, tenuirostris 
Mer. 

AnaJiHB BCxpenaeMocxH oxaojibhbix bhaob AnaxoMOBBix c ynexoM nx KOJinne- 
cxBennoro pasBUxun n snaunMoexH b cyMMapnoM ^HxonJianKxone nosBOJinji bbiao- 
jiHXB xpn KOMHJieKca, KoxopBie M0>KH0 cuHxaxB pyKOBOAnmiHMH B HJiaHKxone pa3- 
jiHUHBix panoHOB mejiB(|)a rBHHen n boahbix macc. 

KoMHJieKC 1 — ajih npnSpejKHbix boa (c rJiySnnaMH ao 20 m); Sceleto¬ 
nema costatum, Biddulphia mobiliensis, Bellerochea horologicalis, Ditylum bright- 
wellii (West) Grun., Pleurosigma elongatum W. Smith, Asterionella japonica, 
Striatella unipunctata (Lyngb.) Ag., Nitzschia tenuirostris, N. pungens var. at¬ 
lantica, Thalassionema nitzschioides Grun., Rhizosolenia setigera, R, stolterfothii, 
R. phuketensis, R. imbricata, Guinardia flaccida (Castr.) Perag., Schroderella 
delicatula (H. Perag.) Pav., Pyxidicula palmeriana (Grev.) Streln. et Nikolaev, 
Eucampia zodiacus f. zodiacus, Leptocylindrus danicus, Chaetoceros compressus, 
C. lorenzianus, Plagiogramma vanheurckii Grun. 

KoMHJieKC 2 — boabi KanapcKoro xenenna: Thalassiosira mala, T. sub- 
tilis, T. diporocyclus, Coenobiodiscus muriformis, Rhizosolenia stolterfothii, R. imb¬ 
ricata, R. alata Brightw. f. indica{Fi. Perag.) Ostenf., Guinardia flaccida, Eucam¬ 
pia zodiacus f. zodiacus, Leptocylindrus danicus, Lauderia annulata CL, Pseudo- 
nitzschia delicatissima (xa6ji. I; II, 1 — 7, 11 — 14\ III, 7). 

KoMHJieKc 3 — boabi Me>KnaccaxHoro nporaBOxeaenna: Pseudonitzschia 
delicatissima, Hemiaulus hauckii Grun., H. sinensis Grev., Thalassiothrix frauen- 
feldii Grun., Nitzschia tenuirostris. 

KojiHuecxBeHHoe pasBHxne (J)HxonjiaHKxoHa n ero npocxpancxBenHoe paenpe- 
AeJienne b pasJiHUHBie cesoHBi roAa aexKO corJiacyioxcH c rHApoaornaecKHM n ruApo- 
XHMHuecKHM pe>KHMOM BOA B paHOHo mejiB(|)a rBHHen. Tan, b cyxoH ce30H(HHBapB— 
Mapx 1984 r.) xojiOAHBie h SoraxHe SnorenHBiMH ojieMenxaMH boabi KanapcKoro 
Tenenna noA BJiHanneM ceBepnBix naceaxHux sexpoB Aocxnrajin 10° c. m. n Bcxy- 
naJiH BO BBaHMOAOHCXBHe c BOAaMH Mea^naccaxnoro npoxuBOxeaenna, oSpaaya 
CeBepHBiH TponnaecKHH Oponx (CTO). Saocb oxMeaenBi cpaBnnxejiBHO bhcokho 
KOHnieHxpaniHH (|)oc(|)axoB (ao 0.7 MKr-ax P/Ji), nonna^eHne xeMnepaxypH boabi 
B noBepxHocxHbix cjioax ao 21—23 °C h HH 3 Koe nacHmenne ee KHCJiopoAOM (Bea- 
SopoAOB H AP-» 1985). B axnx boaux b orpoMHHX KOJinaecxBax oSnapyjKHBajiHCB 
B OCHOBHOM TJialassiosira mala, T. subtilis, T. diporocyclus c cyMMapnon hhcjibh- 
HocxBH) na oxAeJiBHBix cxanAnax 600—1137 mjih. kji.-m“^ h SnoiviaccoH 2—12 
B cpeAHOM ajih cjioa 0 m—aho (pnc. 1; 2). IlepBHH bha, xpyAHo pacnoanaBaeMHH 
B CBexoBOM MHKpocKone (CM) H 3 - 3 a MaJiHx paaMepoB, HMeex oaeHB neSoJiBrnoH 
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Piic. 1. Pacnpe^ejieHHe ^hcjighhocth j^uaTOMOBUX BOfflopocjieH b sHBape — Mapie 1984 r. 

1 —Menee 100 mjih. kji.-m”’, 2 — 100—200, 3 — 200—500, 4 — Oojiee 500 moik. kji.-m”’. Bo scex pacyHKax 
monnaMu OTMe'ieHO pacnojiomeHJie craHiiHii OTdopa npoO. flaHHue npHBonHTcn b cpe^Hem hjtb cjioa 0—100 m 

(Ha MeoiKOBOAbe 0 m— jmo). 

^HaMeTp CTBopoK (3.7—5 mkm) h TOHKyio Hx CTpyKxypy (oKOJio 30 apeoji b 10 mkm), 
KOTopaH oSnapyH^HBaeTCH npn ero paccMOTpeHHii b ajieKTpoHHOM MHKpocKone 
(9M) (xaSji. I, 1—6). Kjibtkh T. mala nacTO saKJiioqeHBi b cjiHSHCTyio Maccy. 
^Ba APymx BHfla, KJiexKH KOTopLix TaK>Ke norpy>KeHH b cJiiisHCTyio Maccy, hmciot 
6ojiee KpynHBie pasMepBi cTBopoK (15—25 mkm b ^iiaM.), ho ohomb HeH^nyio cxpyK- 
Typy (30—40 apeoJi b 10 mkm). HAeHTH(|)HKaii;HH othx AByx bhaob b CM Baxpyji;- 
HHTejiBHa, TaK KaK pasjiHHHH Me>Kfly hhmh othotjihbo bhahbt tojibko b ajieKxpoH 



/ 7 ° 16^ 15^ 1A" 

Pile. 2 . PacnpeflejiGHHe 5 HOMaccH fliiaTOMOBHX BOAopocJieii b HHBape—Mapxe 1984 r. 

1 — AiCHce 500 Mr-M-3, 2 — 500—1000, 3 — 1000—5000, 4 — 5000—10 000, 5 — Oojiee 10 000 Mr •]«-*. 
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Phc. 3 . Pacnpeflejiemie HHCJieHHOCTH ^naTOMOBtix BOAOpocjieii b Mapie 1985 r. 

YcJiOBHbie o6o3Ha^eHHH Te we, hto na pnc. 1. 


HOM MHKpocKone (TaSji. I, 7— 10)\ ^hcjio KOJieii, na CTBopKe h 3 BLipocTOB c onopaMH 
y T, subtilis 3 h 6ojiee, y T, diporocyclus — 2 (ManapoBa, 1988). B cbhsh c 3thm 
B HamHx MaTepnaJiax noAC^ex 3 thx bhaob npoBOAHJicH cyMMapno. 

B npHSpen^HOH Bone (Me>KAy 14°30' h 15°30' 3. a*) ocHOBy AnaxoMOBBix co- 
CTaBJiHJiH KJiexKH Thalassiosira mala, a xaKH^e npeACTaBHTejin poAOB Chaetoceros, 
Rhizosolenia, Nitzschia, Biddulphia, Eucampia h Apyrne (xaSji. Ill, 1 — 6), MancH- 
MaJifcHan aJIH nepnoAa HccjieAOBanHH SnoMacca AnaxoMOBbix (16.3 r'M“^) 6i>iJia 
saperHCTpnpoBaHa loro-BocTO^Hee bohli CTO 3a c^ex «n;BexeHHH» Rhizosolenia 



Phc. 4 . PacnpeAejiGHiie 5 iiOMaccH AnaTOMOBtix BOAopocjieii b Mapxe 1985 r. 

1 — Menee 200 2 — 200—500, 3 — 500—1000, 4 — 1000—5000, 5 — 6oJiee 5000 Mr*M”^** 
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stolterfothii h Apymx npe^CTaBHTejien axoro po^a. PanoH MaxepHKOBoro CKjioHa 
6hji aaHHT BOAaMH MejKnaccaxHoro npoxHBoxe^eHHH, oSeAHeHUHMH SnoreHHHMH ajie- 
MeHxaMH, KOTopwe xapaKxepHBOBaJiHCb cpaBHHxejibHo hhbkhmh KOJiimecxBeHHbiMH 
noKaBaxeJiHMM pasBHXHH $HTonjiaHKTOHa (9 — 45 mjih. kji.-m~^, 20—100 

IIojiyneHnbTe ajih HHBapn—Mapxa 1984 r. AanHLie mo>kho cpaBHHXL c xaKOBBiMH 
AJih Mapxa 1985 r. B axox nepnoA na mejib$e xaK>Ke oxMeqaJincb boabi Kanap- 
CKoro xe^eHHH, OAHano ecjin toaom panee ohh noAHHMajiiiCb k noBepxHocxH, xo 
B Mapxe 1985 r. sarJiySjiHJiHCb b loro-Bocxo^HOM HanpaBJienHH b bhao «H3biKa» 
H pacnojiaraJiHCb b cjioe 10 — 25 m. Boah KanapcKoro xe^emin xann^e 6 bijih 6o- 
raxBi A^axoMOBBiMH BOAopocjiHMH. B SojibniHx KOJiimecxBax sagcb Bcxpe^ajincb 
Thalassiosira subtilis, T, diporocyclus^ T. mala (cyMMapnoH nHCJieHHOcxBio 6ojiee 
500 MJIH. KJI.-M"^ H SlIOMaCCOH AO 1.3 r*M"^) H OCoSeHHO KOJIOHHaJIBHaH Anaxo- 
MOBfilH BOAopocjib Coenobiodiscus muriformis (ao 1600 mjih. kji.*m~^, 0.8 r*M~^). 
Ee pacnjiacxaHHaH kojiohhh, oKpyrjion hjih HeonpeAOJienHOH (J)opMBi, cocxohx H3 
orpoMiioro nncjia, ao 400 — 500, mgjikhx KJiexoK, coeAHHeHHbix paAHaJibHbiMii 
xHH^aMH (Loeblich et al., 1968) hjih norpy^Kennbix b oSiAyio cjiH3Hcxyio Maccy 
(xa6ji. II, i, 2 ). IlaHAHpb b bhao 6apa6aHa, cxBopKH KpyrJibie (7.5—11 mkm 
B A^aM.) c oxnexJiHBbiMH apeojiaMH (20 — 28 b 10 mkm) ii KpaeBbiM kojibaom bb[- 
pocxoB c onopaMH (xa6ji. II, 3 — 7). BjiaroAapH KpynnbiM pa3MepaM kojiohhh (ao 
400 mkm) h ee cnei],H$HHecKOMy cxpoennio axox bha xopomo iiAOHXH(J)nii;HpyexcH 
B CM. 

Ha MejiKOBOAbe onenb nacxo b 3HaHHxejibHOM KOJinnecxBe (0.3—30 mjih. kji., 
12—700 Mr*M~^) BCxpenaJiCH KOJioHnajibHbiH bha, Koxopbin, Bepoaxno, cjieAyex 
oxHecxH K poAy Bellerochea. B jiHxepaxype H3BecxHbi xpn bhab axoro poAa (Stosch, 
1977). Ho Mop(J)OJiorHHecKHM npH3HaKaM Ham bha HMeex nanSojibrnee cxoacxbo 
c B. horologlcalis 1977, tab. 5, 1—30; tab. 6, 33—41). HanSojiee HHxen- 

CHBHo 3XOX BHA pa3BHBajiCH B cyxoH ce30H B ceBepo-3anaAHOH aacxH mejib(J)a (MemAy 
15—16° 3. A-)» tao HHCJieHHocxb KJiexoK AocxHxaJia 55 mjih., a SiioMacca — 2400 mx-m"^. 
06HapymeHHHH hbmh bha npeAcxaBJiaex co6oh HaornyxHe ao cnnpaJieBHA- 
HHX AenoHKH, cocxoamne h3 MHoroHHCJieHHbix, ao necKOJiBKHX aochxkob, KJiexoK 
c oaeHb xohkhm npoapaanbiM naHAHpeM. CxpyKxypa oSnapymHBaexcH xojibko 
B 3M B Mecxe coeAHHenna naHAHpen (xa6ji. IV, 1 —7). 

HaHSoJiee BbicoKaa SaoMacca A^axoMOBbix (6—8.7 r*M~^) nojiyaena aJIh npn- 
6pemHOH 30 Hbi c rJiySanaMH ao 20 m (pnc. 3). OSbianon b HJiaHKxone Shjib Pseudo- 
guinardia recta von Stosch., o6pa3yioin;aa npaMbie kojiohhh ao 15 KJiexoK. Han- 
AHpb c HoacKa npaMoyroJibHbin, KpynHbiH (6oJiee 100 mkm aJI-? 40—60 mkm miip.), 
B CM SeccxpyKxypHbiH, xoHKOcxeHHbin, npoapaanbin. CxpyKxypa naHi],Hpa oaeHb 
Heamaa, BiiAHMaa xojibko b 9M (Stosch, 1985). BcxpeaaJiacb xaK>Ke Rhizosolenia 
phuketensis, Koxopaa oSpaayex CBoeo6pa3Hbie HBornyxbie kojiohhh h3 necKOJib- 
KHX KJiexoK. HaHAHpb c HoacKa corayxbiH no npoAOJibHOH och, c aaKpyrJieHHbiMH 
yrjiaMH (6ojiee 100 mkm a^Im 40—50 mkm mnp.) h MHoroancjieHHHMH coeAHHHxejib- 
HbiMH oSoAKaMH. B 3HaaHxejibHbix KOJinaecxBax b nJiaHKxoHe boa mejib(|)a Bcxpe- 
aajica h ApyroH bha OToro poAa — i?. imbricata^ c KpynnbiMH KJiexKaMH (ao 
500 MKM AJi- H 6ojiee 20 mkm mnp.), o6pa3yioin;HMH KopoxKiie AenoaKii. IlaHAHpH 
coeAHHaioxca Apyr c ApyroM KopoxKHM h npaMHM mnnoM, 3axoAHiu;HM b na3 CMem- 
Horo naHAHpa (xa6ji. II, 11, 12). CoeAHHHxejibHbie o6oakh imeiox paBJinanyio 
cxpyKxypy Ha napya^HOH h BHyxpenHen noBepxHOCxax (xa6ji. II, 13, 14). 

BiiaHHxejibHyio pojib b npHSpea^HOM njiaHKxone nrpaJin: Bacteriastrum deli- 
catulum, B. hyalinum, Pyxidicula palmeriana II, 8 — 10), Triceratium faults 

Ehr., Eucampia zoodiacus f. zoodiacus (xa 6 ji. I, 11 — 15), HMeioiAHe KpynHbie pa 3 - 
Mepbi KJiexoK H oxaexJiHByio cxpyKxypy cxBopoK, xopomo paBJinanMyio b CM. 

B nepexoAHbiH nepnoA ox BJiaa^Horo ceaona k cyxoMy (oKxaSpb — Hoa6pb) 
AHHaMHKa H cxpyKxypa boa na mejib$e FaHHen coaepmeuHo iiHaa, aeM b cyxon 
ce30H. TaK, b HoaSpe 1984 r. Bca aona ox 6epera ao panoiioB na mejib(|)e c rjiySn- 
iiaMH 50 — 100 M Sbijia aanaxa pacnpecneHHbiMH boabmh (ByjiraKOB n Ap., 1988). 
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Phc. 5. PacnpeflejieuHO mhcjighhoctu (mjih. kji-m“^) flHaTOMOBHX BOflopocjieii b HOfl5pe 1984 r. 
1 — ivienec 50, 2 — 50—100, 3 — 100—200, 4 — 6ojiee 200. 

C H)ro-3anaAa k mejib(J)y hoaxoaiijih BbicoKOCOJienbie boah Men^naccaTHoro npoxHBO- 
TeneHHH, KOToptie npimepHO b panone 17 — 17°20' 3. a* h 10° c. m. pa3AeJiHJincB 
Ha abb bbtbh, b peayjibTaxe nero oSpaaoBaJiacb jioKaJibHaH 30Ha noA'BeMa rjiySim- 
Hbix BOA, Soraxbix SnoreHHbiMH ajieMenxaMH, h naSjiioAaJiocb noBbimenne Snoiviaccbi 
AHaxoMOBHX 3a cnex paaBiixiiH npeACxaBHxeJien poAa Coscinodiscus. OcHOBHan >Ke 
Macca (J)nxonjiaHKxoHa KOHAeHxpHpoBaJiacb b npHSpen^HOH 30He niejib(J)a (pnc. 5, 6) 
c rjiySHHaMH ne 6oJiee 20 m. IIpHneM na MejiKOBOAte, y caMoro 6epera b aajiHBe 
Canrapea (panoH nopxa KoHaKpn), o6iii;ee hhcjio kjibxok AsaxoMOBbix h hx Macca 
B cpeAHBM ajih HonSpH SbijiH npHMepHo xaKHMH H^e, KaK h b HHBape—Mapxe (cm. 



Phc. 6 . PacnpeAejicHPie 5HOMaccH (mf-m AnaTOMOBBix BOAopocjieii b HOH5pe 1984 r. 
ycJiOBHbie o 6 o 3 HaHeHHH Te JKe, ^to na pnc. 5. 
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SHa^GHne AnaTOMOBLix BOAopocjieii b cyMMapHOM ^HTOiiJiaHKTOiie paajmqHwx paitojHCB 
iiiejib(J)a rBimen h b npHJTe>Kanj;BX BO^ax OTKptiTOro oKeana 





Pa^OH HCCJieAOBaHHH 


rpynnbi Boaopocjiew 

npHdpewnaH aona 
y n. KonaKPH (rjiy6. 5 m) 

npH0peH<HaH aona 
(rJiy6. 10—20 m) 

DO^bJ KanapcKoro TeqenHH' 
na inejibcpe (rJiyO. 30—40 m) 


q 

6 

q 

6 

q 

6 



HHBapb — MapT 1984 r. 



flnaTOMOBbie BOAOpocjin 1 

649.2 

1 768.7 1 

486.6 1 2811.4 I 

864.3 

1 12486.0 

CyMMapHMK (J)nTOnJTaHKTOH| 

776.2 

1 812.4 1 

567.6 1 2846.7 | 

930.4 

1 12617.6 



H 0 a (> p b 

1984 r. 



^.naTOMOBbie BOAopocjin I 

667.0 

1 611.8 1 

345.5 1 343.2 1 

— 


CyMMapHbifi ^iTTonjraHKTOHl 

798.8 

1 1003.7 1 

394.5 1 380.2.1 


1 _ 
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npHMenaHne: n 

— HHCJieHHOCTb, MJIH. KJT. • 

M~^; 5 — SnoMacca, mb 

•m~3 b cpeAHCM 

cjiofl 0—100 M, na MejiKOBOAbe — 0 m- 

-AHO. 






Ta6jiHi],y). B npHSpen^HOH nacTH mejit^a nanSojiee iiHTeHCHBHo pasBHBajincb 
paBJiH^Hbie BH^bi H3 poffOB Rhizosolejiia, Sceletonema, Chaetoceros, Nitzschia, 
Pseudonitzschia, Bacteriastrum, Lauderia, Bellerochea, Thalassionema, Guinardia 
H AP- CjieAyeT oTMexHTb, ^to b njianKTone HccjieAOBaHHOH HaMH aKBaxopHH mejib$a 
H npHJieH^amHX BOAax OTKpbiToro oKeana b 3tot nepnoA He oSnapyH^eHH Tha- 
lassiosira mala h Coenobiodiscus muriformis, hto moh^gt CBHAeTejibCTBOBaTb o tom, 
HTO B cyxoH cesoH 3TH BHAbi HpHHocHTCH HB mejib$ FaHHeH c Boji;aMH KanapcKoro 
Te^eHHH. ^pyrne npeACTaBHTejiH po^a Thalassiosira — T, subtilis h T, diporocyc- 
lus — BCTpenaJiHCb b nJiaHKTone peAKo. 

rjiySoKOBOAHan nacTb mejib(J)a h boah OTKpbiToro OKeana o^enb Sgahh (|)hjo- 
nJiaHKTOHOM (0.4—18 mjih. kji.‘M“^, ne 6ojiee 50 a AnaTOMOBbie, b ochob- 

HOM MejiKHe KJieTKH H3 poAOB NUzschia, Chaetoceros, Thalassiothrix, BCxpenajiHCb 
B OneHb MBJIHX KOJIHHeCTBaX, COCTaBJIHH Ha HeKOTOpbIX CTaHAHHX Bcero 2—4 %, 
a HO SnoMacce He 6oJiee 10 % ot cyMMapnoro $HTonjiaHKTOHa. 
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Some marine diatoms from the Australian region, especially from Port Phillip Bay and tropical 
North-eastern Australia // Brunonia. 1985. Vol. 8. P. 293—348. 

IlHCTHTyx GiioJiorHH io>KHHX MOpGH AH VCCP, Hojiyueno 14 IV 1989. 

CeBBCTonojib, 

BoTaHHuecKHii nncTHTyT hm. B. .JI. KoMapoBa AH CCCP, 

JleHHHrpaA- 


yjIK 581.526.323.4(261.24-182) 


© Bot. HtypH., 1990 r., t. 75, M 4 


C. A. Bnjib6acTe 

CE30HHAfl AHHAMHKA PASBHTHfl 
MHKPOCKOnHMECKHX BEHTOCHbIX BOAOPOCJIEJl 
B MEJIKOBOAHbIX BYXTAX 
CEBEPO-BOCTOMHOJl MACTH BAJITHJlCKOrO MOPfl 

S. A. VILBASTE. THE SEASONAL DYNAMICS OF MICROSCOPIC BENTHOS 
ALGAE DEVELOPMENT IN THE SHALLOW BAYS 
IN THE NORTH-EASTERN PART OF THE BALTIC SEA 

Ha ocHOBG opiirHHajibHHx AaHHHx onpeAejiGHH o5in;He aaKonoMepnocTH b pbsbhthh MHKpo- 
$HTo5eHTOca* b mgjikoboahhx h nojiysBMKHyTHX dyxTBx ceBepo-BOCTounoii hbcth BajiTHHCKoro 
Mopa. Foaobbh AnnaMHKa aohhbix mhkpo({)htob saKJHOuaeTCH b nocTenennoM yBejiHueHHH hx 
KOJiHuecTBa B Teuenne BereTaitHOHHoro nepnoAa, c AOCTHJKenHeM MBKCHMyivia b kohug jigtb. Cbmhg 
BHCOKHe dnOMaCCbl MHKp0({)HT05eHT0Ca nOJiyUGHH JIGTOM bo BHyxpeHHHX 3BTpO$HpOBaHHHX uac- 
THX 5yxT, TAe MHKpo$HTo5eHToc BO MHoro paa odHJibnee, ugm bo BHemnHX uacTHX 5yxT. 

SnaHeHHe $HTo6eHTOca b npoAyiinpoBaHHH opraHnnecKoro BemecTBa b 3ko- 
CHCTOMe HerjiySoKHx npHSpen^HLix boa bo mhopo pas BHme, hom (|)HTonJiaHKTOHa 
(Elmgren, 1984). B MejiKOBOAHon PaMecKon Syxxe b ceBepo-BOCTOHHOH nacTH BaJi- 
THHCKOrO MOpH (|)HT 06 eHT 0 C ABOT 70 % OT CyMMapHOH HepBHHHOH npOAyKAHH 
(BHjiB6acTe, 1987). Ha tbopabix rpyHxax SHaHHTejibHan nacTb 3 toh npoAyKAHH 

npHXOAHTCH Ha MaKpO(|)HTbI. Ha pHXJIbIX HOABHH^HblX rpyHTaX, tab MaKpO(|)HTbt 
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He chocoShbi BerexiipoBaTb, BOspacTaeT npoAyKi],HOHHaH pojib MiiKpo(J)HTo6eHTOca, 
^HOMacca KOToporo moh^gt flocraraTb 10 t/m^, B npnjieraioiniHx k CCCP panonax 
BaJiTHHCKoro Mopn MaKpo$HTo6eHTOC HBy^en OTHocHTejibHo xopomo (Tpea, 1982), 
a MHKpo(J)HTo6eHToc ropasAo cjiaSee. I^ejib HacTOHmeH paSoTH — astb kojih^b- 
CTBeHHyio xapaKTepncTHKy cesoHHbix HBMeneHHH MHKpo(J)HTo6eHToca. 

MaTepHHJi H MeTOAHKa 

MHKp 0 (J)IIT 06 eHT 0 C B MeJIKOBOAHbIX SyXTBX CeBepO-BOCTO^HOH naCTH BaJITHH- 

cKoro MopH HCCJieAOBaJiCH aBTopoM B Te^eHHe 10 Jiex, c 1976 no 1985 rr. MaTepnaJi 
{Bcero 493 npo6bi) coSnpajin no nporpaMMe KOMnJieKcnbix rHApoSnoJiornnecKHX 
paSoT jiaSopaTopnn MopcKon SnojiorHH HncTHTyTa boojiobhh h SoxannKH AH 9CCP 
B MaTcajiycKOH, PaMecKon n XaancajiycKon Syxxax (pnc. 1). 

HpoSbi SpaJiH TpySnaTbiM npoSooxSopnnKOM 9jiMrpena (nJiomaAB saxBaxa 
4.52 CM^), npeAycMoxpennbiM ajih c6opa aohhoh meno^aynH, n (J)HKCHpoBaJiH b 4%- 
HOM (JopmaJinne. B jiaSopaxopnn npoSn oSpaSaxHBaJin MexoAOM oca>KAeHHH (Bhjib- 
Sacxe, 1982). KojinnecxBennHn ynex nponsBOAHJin b KaMepe PopneBa c noMoin;bH) 
MHKpocKona MBH-15 npn yBejinnennHX b 200 n 400 pas. ^jih BHnncjiennH 6ho- 
Maccbi nojibsoBaJiHCb xa6jiHi];aMH cpeAHHX oSbomob KJiexoK BOAopocjien, cocxaBJien- 
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HHMH no flaHHHM H3 npnSpe^KHBix BOA OKpecTHocTH r. XeJifcCHHKH (Melvasalo'^ 
et al., 1973). hokotophx bhaob paccnHTaJiH o6T»eM no pasMepaM reoMOTpH- 
necKHX (|)Hryp kjiotok. 


PesyjibTaxbi h o6cy»cAeHHe 

CeBOHHbie HBMeneHHH MHKpo(|)HTo6eHToca BLipan^enbi ne onent pesKO. B xeqe- 
nne BereTai],HOHHoro nepno^a nponcxoAHT nocTonennoe yBOJinnenne SnoMaccBi 
H nncjiGHHocTH MHKpo(|)HTo6eHTOca c AocTHH^enneM MaKCHMyMa b KOHi],e Jiexa hjih 
B nanajie ocenn (BoAany, 1979; BoHAapayn, 1980) (pnc. 2, 3). Ilpn HBynennii 
ceaoHHOH AHnaMHKH MHKpo(|)HTo6eHTojca naAo ynnTbiBaTb cooTBOTCTByioniiHe H3Me- 
nenna n b paBBHTHH (J)HTonjiaHKTOHa, xan nan b npnSpea^HHx BOAax naSjiioAaeTca 
xecnaa B3aHM0CBa3b Mea^Ay paaBHraoM MHKpo(|)HTo6eHTOca n <|)HTonjiaHKTOHa 
(IlHHpcoo, 1984, 1986). Bo Bpena cnjibnoro pasBHTna njianKTonnbix BOAopocjieEr 
Hx Moa^Ho BCTpexHTb B SojibmoM KoanaecTBO n b cocTase MHKpo(J)HTo6eHTOca. 
9 to aaTOMHaeT xoa ceaonnHx naMenennH MHKpo(J)HTo6eHTOca. 

B e c H o H, nocae Taanna atAa, naannaeTca cTpeMHTeabnoe paBBHTne naaHK- 
TOHHHX BOAopocaen. PanneBeceHnnH MaKCHMyM ^HTonaanKTona HMeex mocto 
B ycaoBHHx HHTencHBHoro ocBem^enna, oSnana Snorennux aaoMenTOB n hhskoh: 
TeMnepaxypu boah. B 3to Bpena bhcokho noKaaaTean SnoMaccu n ocoSenno anc- 
aennocTH MHKpo$HTo6eHToca bo mhofom oSbacnaiOTca npncyTCTBneM b ero cocxaBe 
Soatmoro KoanaecTBa naanKTOHHLix ahbtomobhx. Hani;e Bcero BCxpenaiOTca agh- 
TpnaecKne AnaxoMOBHe h3 poAOB Melosira, Coscinodiscus n Thalassiosira, a Tana^e 
nennaTHLie BOAopocan Achnanthes taeniata n Diatoma elongatum, BKaioaaa pa3- 
HOBHAHOCTb D, elongatum var. tenuis, ^oaa 3thx BOAopocaen b cocxaBe mhkpo$hto- 
SeHTOca Moa^OT npoBbimaTb 50 % Kan no Snoiviacce, xan n no ancaennocxH. Ha xn^ 
nnanbix SenxocHLix BOAopocaen aani,e Bcero Bcxpeaaioxca npeACxaBHxean poAOs 
Amphora, Mastogloia, Navicula, Nitzschia. 

Bo BpeMa nHmnoro paBBHxna naanaxoanbix BOAopocaen KoanaecxBO CBOxa 
B Senxaan BOAoema yMenbmaexca. K KOHi],y ABOxenna ^HxonaanKxona xennepaxypa 
boah noBHmaexca n CBOxoBbie ycaoBna na aho cxanoBaxca ayame. C yayamenneM: 
CBexoBLix H xeMnepaxypHBix ycaoBnn Snoiviacca n ancaennocxb SenxocHLix MHKpo- 
BOAopocaen naannaiox nocxenenno yBeananBaxbca. B oxanane ox (J)HxonaaHKTOHa 
napaoxanne SnoMaccLi MHKpo^nxoSenxoca nponcxoAHx sa caex MHoa^ecxBa bhaob, 
ancaennooxb KoxopLix pacxex OAHOBpeMenno. ^OMnanpoBanne no Snoiviacce nan 
no ancaennocxH oAHoro nan necKoabKHx bhaob ne naSaioAaaH. 

JI e X 0 M noBbimennaa xemnepaxypa npiiSpea^nbix boa, xopomne CBexoBue 
ycaoBHa n ymepennoe OBxpo^npoBanne boabi cnoco6cxByH)x MaccoBOMy pa3BnxnK> 
MHKpoBOAopocaen Senxoca. CaMLie BbicoKne nonaaaxean SnoMaccbi MHKpo^nxoSen-^ 
xoca BaperHcxpnpoBaHBi naiviH aexoM bo BHyxpennnx 3Bxpo(J)HpoBaHHi>ix aacxax 
MeaKOBOAHHx 6yxx, tab ohh bo mhoxo pas BLime, aen bo Bnemnnx aacxax 6yxx. 
B 3X0 Bpema aaperncxpnpoBano ii MaKCHMaabHoe KoanaecxBO xaKConoB b cocxaBe 
MHKpo(J)Hxo6eHxoca. KpoMe xnananbix SenxocHbix AnaxoMOBbix 113 poAOB Amphora, 
Epithemia, Gyrosigma, Mastogloia, Navicula, Nitzschia, Rhoicosphenia, Synedra 
AOBoabHo MHoroancaenno Bcxpeaaioxca cnneaeaenbie n aeaenbie BOAopocan, b aacx- 
HocxH neKoxopbie bhah Gomphosphaeria, Merismopedia, Oscillatoria, Pediastrum, 
Scenedesmus. Haanane yKaaannbix BOAopocaen oSycaoBaeno hhbkoh coaenocxbio 
BOAbi BO BHyxpennnx aacxax 6yxx. BoabmnncxBO h 3 naBBannbix cnneaeaenbTx n 
aeaenbix BOAopocaen aBaaexca npecnoBOAnbiMH (|)opMaMii. 

0 c e H b H) c oxaaa^AaHneM boah h yMenbrnenneM HHxencHBHocxH coaneanon: 
paAHaAHH paBBHxne BOAopocaen ocaaSeBaex, npn 3xom cnneaeaenbix n aeaenbix 
BOAopocaen Sbicxpee, aen AnaxoMOBbix. B oKxaSpe—Hoa6pe naSaioAaexca ocennaa 
Bcnbimna paaBHxna naanKxonnbix A^axoMOBbix; OAHCBpeMenno KoanaecxBennbie 
noKaaaxean MHKpo^nxoSenxoca cxanoBaxca Bbime oSbianoro. CooxBexcxBenno^ 
HBMenaexca n KaaecxBennbin cocxaB MHKpo^nxoSenxoca. XoaoAHOBOAHbie naann- 
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Pmc. 2. CesoHHaH h MHOi’OJieTHHH AHHaMHKa 6HOMaccH MHKpo(j)HTo6eHTOca B XaancajiycKOH 

6yxTe. 


rio ocn aCcuHcc — Mecni^bi c6opa npo6, no ocn opAnnaT — Snoiviacca, Mr/10 cm*. 1 — MaKCHMajibHHe BejrnqHHH 
c60p0B B AaHHOM MCCHAC, 2 — MHHPIMaJIbHbie BeJIHqHHbl cOopOB B AaHHOM MeCHAC, 5 — CpCAHHe AaHHbie sa 

MCCHA. 



im 1977 1978 1979 

Pmc. 3. Cc 30 iJiiaa ii MuorojieTiiHH fliiiiaMHKa nncjienHOCTH MMKpo(j)iiTo6eHTOca b XaancajiycKOH 

5yxTe. 

Ilo ocii aOcAHcc —MecHUbi cOopa npo6, no ocn opAnnaT — HHCJieiinocTb cOopoB b AaniiOM Mccane, 10® kjt./ 

10 CM*. OOoBHaneHHa tc we, hto na pnc. 1. 





V 1977 VUl 1977 X 1977 

Pile. 4. GpeAHHe 6iioMacca (i) h HiicjieHHOCTb {2) MHKpo$iiTo6eHToca ii iix BapLHpoBaHwe 
B MaTcajiycKoii 6yxTe b boctohhoii (/), cpeflHeii (II) h BanaAHoii [HI) HacTHx. 

Ha jieBoii och opfliiHaT — SnoMacca, Mr/10 cm*; na npaBoii — qiicJicHHOCTb, 10« kji./10 gm*. 

TOHHHe AHaTOMOBLie, TaKHe KaK Diatoma elongatum h ero pa3H0BHji;H0CTb D. elon- 
gatum var. tenuis, Achnanthes taeniata h ji;pyrHe, CTaHOBHTca bhobl MHoroancjieH- 
HHMH cpeji;H BOAopocjien MHKp 0 $HT 06 eHT 0 Ca. 

3 H M O H MHKp 0 $HT 06 eHT 0 C pa3BHT CJiaSo, XOTH HG BCG SgHTOCHBIG BOJi;opOCJIH 
HMGIOT CTa^HH HOKOH H HaCTb H3 HHX CnOCoSna BGFGTHpOBaTL KpyFJIHH iTo;!;. 0ji;HaKO 
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H 3HM0H HHOrAa HaSjIIOAaiOTCH OTHOCHTeJIbHO BHCOKHe SnOMaCCH MHKpO(|)HTo6eH- 
TOCa, HTO MOJKeT 6HTb OTHaCTH oSyCJIOBJIGHO SoJIbmOH HHAHBHAyaJIBHOH MaCCOHi 
neKOTopHx oneHb Kpynnbix oAHOKJiexoHHHx AnaTOMOBHx, nanpHMep bh;i;ob na 
po^a Campylodiscus, Ho xaKHe bhji;h BCxpenaiOTCH ne tojibko 3hmoh — ohh MoryT 
BeroTHpoBaTb Kpyrjibin roji;. Shmoh Moryx BCTpenaTbca HOKOTopLie CHnesejieHHe 
H sejiOHHe BOflopoGJiH, KOTopLie xapaKTopHH jiJifi JieTHoro acneKxa mhkpo^hto- 
SeHTOca. 

B CBH3H C pa3JIHaHeM 3KOJIOrHaeCKHX yCJIOBHH Ce30HHaH AHSaMHKa MHKpO(|)HTO- 
SeHTOca npoHBJiaeTCH b pa3HHx aacTHx 6yxT no-pa3HOMy. Hanpanep, b y3KOH h 
3 JIHHHOH MaxcaJiycKOH Syxxe ona apae Bcero Btipaa^ena bo BHyxpeHHeH (BocToaHoa)- 
aacTH SyxTLi, a bo BHemneH (aana^HOH) npaKTHaecKH oTcyTCTByex; xaM b Teaenae 
Bcero BereTaii;aoHHoro nepaoji;a Ha6aioji;ajiacb aaaKae BejiaaaaH SaoMaccH a aac- 
jieHHocTa BOji;opocaea MaKpo^aToSeaxoca (pac. 4). 

B axore Moa^no caaaaxb, axo ce30HHaa ji;aHaMaKa aohhlix Maapo^axoB BHpa- 
a^aexca b nocxeaeaHOM yBOJiaaenaa ax KOJiaaecxBa no Mope noBLimeHaa xeivine-^ 
paxypH boji;h a ycaaeaaa ocBeni;eHHocxa a yMoabmeHaa KOJiaaecxBa Maapo^axo- 
Seaxoca npa oSpaxaoM xoji;e 3xax (|)aKxopoB. B cooxBOxcxBaa c 3xaM cpe^aae KOJia- 
aeoxBonaLie aoaaaaxejia paanaxaa Maapo^axoSeaxoca aBJiaioxca caMHMa BHcoaaMa 
aexoM a naaSoaee aasaaMa aanoa. 
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JI. r. Kosjiob, H. n. JlapHOHOBa 

nOA3EMHAa a)HTOMACCA 
H nPOHHOCTb AEPHHHbl CEHHblX JIYPOB 
HA MEJIHOPHPOBAHHbIX BEMJIHX KAPEJIHH 

L. G. KOSLOV, N. P. LARIONOVA. UNDERGROUND PHYTOMASS 
AND TURF DURABILITY OF SEEDED MEADOWS IN MELIORATED LANDS 

OF KARELIA 

HsyHGHa AiinaMiiKa sanacoB noflaeMHoii ^HTOMaccw na cghhhx jiyrax, coa^aHHBix noceBOM 
ftOTAejibHMX BHflOB TpaB H TpaBOCMGceH. IIoKasaHO, HTO Macca noASGMHHx opranoB BOspacTaeT npn 
yjiyHmeHHii boahofo h nnmeBoro pe>KHMOB hchbli. Ha top^hhbix noHBax nponnocTb flepHHHU 
HaXOflHTCH B COOTBGTCTBHH C SanaCOM nOflaeMHOII (j)HTOMaCCH. 

HsyqeHiie noji;3eMHOH nacTH JiyroBHx pacxeHHH h $HT0ii;eH030B b nocjieAHHe 
jnecHTHJieTHH npHoSpejio aobojibho mnpoKHH pasMax (IIIajiLiT, 1950; IIoHHTOBCKaH, 
1956; CTaHKOB, 1964; fleMHH, 1970; PaSoTHOB, 1974; JlannHCKene, 1986). YcTaHOB- 
;ieHO, HTO CTpoGHHe H npocTpaHCTBeHHoe pacnojioH^eHHe KopneBHx cHcxeM npesBH- 
HaHHo pa3Hoo6pa3HH H onpeji;eJiHiOTCH ne tojibko bhji;obhm cocxaBOM pacTHTejibHoro 
coo6in;ecTBa, thhom noHBLi, oSecneHenHOCTbio noHBLi BJiaroH h ajieMeHTaMH nHTa- 
HHH pacTeHHH, HO H KOHKypeHTHLiMH OTHomeHHHMH pacTOHHH ueTKjiy C060H (Kpa- 
ooBCKaa, 1925; KaHHHCKHH, 1931; flMHTpneB, 1948; Kjiann, 1961; AKHMij;eBa, 1975; 
PypHHeBa h 1975). 

flepHHHa — OAHH H3 6Horeoij;eHOTHHecKHX ropnaonTOB, xapaKTopHLin ji;jih bcox 
jiyroBHx 6Horeoi];eH030B, Boa^encTByH na kotoplih nejioBeK H3MeHHeT ycjioBHH 
npoH3pacTaHHH jiyroBHx pacTennH (PaSoTHOB, 1976). flanHHe no ji;HHaMHKe mbcch 
noABOMHHx opraHOB BOCbMa npoTHBopeHHBLi B CBH3H c TOM, HTO HCCJieji;oBaHHH npo- 
BOAHJiHCb Ha pa3HHx THHax jiyioB H B paBHHO ro^bi (TooMpe, 1966; HmaTenKo h ji;p., 
1968; PaSoTHOB, 1974; Tomhh, HenypnoB, 1975; PoMamoB, AxjiaMOBa, 1977; San- 
ROBa, 1980). Ha top^hhhx noHBax Tanne HCCJieAOBaiiHH MajioHHCJiOHHLi h bhhoji- 

HOHLI B OCHOBHOM Ha TOppHTOpHH BoJIOpyCCKOH CCP H pOCnySjIHK IlpHSaJITHKH. 
GbOAOHUH O CKOpOCTH ^OpMHpOBaHHH ^epHHHH npH C03Ji;aHHH CeHHLIX JiyiOB, oco- 
SoHHO B ycjioBHHx eBpoHOHCKoro CoBopa CTpaHLi, B jiHTepaxype npaKTHnecKH ot- 
cyxcTByiOT. 

ynpyrocTb h npoHHocTb agphhhh cBnaaHH c Maccon noji;3eMHLix opranoB. Han- 
6 ojiee ji;eTajibHoe iiayHeHne nponnocTu ji;epHHHLi na KyjibxypHLix nacT6Hiii;ax h $aK- 
TopoB, oSycjioBJiHBaiomHX ee BOJiHHHHy, npoBOAOHo K. H. Bphhfhcom (1964). Hhtoh- 
CH$HKaij;HH JlyronacTSHmHoro xoanncTBa h bco 6 oJiee ninpoKoe HcnojibBOBaHHO na 
Jiyrax cejibCKoxo3HHCTBeHHHx Mamnn npeji;bHBJiHiOT BoapacTaiomne TpeSoBanna 
K npOHHOCTH Ji;epHHHLI H npH CeilOKOCHOM HCnOJIb30BaHHH TpaBOCTOH. 

MaTepnaji h MeTo^HKa 

OCHOBHbie HaSjHOAOHHH 3a AHHaMHKOH 3anaCOB nOA3eMHOH ^HTOMaCCLI B 3a- 
BHCHMOCTH OT B03pacTa H BHji;oBoro cocTaBa TpaBOCTOH ceHHoro Jiyra, BHji;a hohbh 
H CTeneHH ee ocymeHHH h oKyjibTypeHHocTH, HopMU BnecennH MHHepajibHLix yAo6- 
peHHH BLinoJiHeHH B TeneHHe 1974—1987 rr. na Kopbhhckom naynnoM cTaij;HOHape 
HncTHTyTa Shojiofhh KapejibCKoro (|)HJiHajia AH CCCP (10>KHaH Kapejina). Hon- 

BeHHHH HOKpOB Kop3HHCKOH HH3HHLI npeji;CTaBJieH AByMH THHaMH 60JIOTHLIX HOHB — 
HH3HHHHMH H nepeXOJi;HHMH. Top(|)HHaH 3aJie>Kb MOmHOCTLK) ^O 3.5 M nO^CTHJiaeTCH 
OaepHO-JleAHHKOBLIMH JieHTOHHLIMH FJIHHaMM. 

HccjieAOBaHHH npoBOAHJiHCb Ha cjiej^yiomHx oSbeKTax: 

1. HoJieBOH OHLIT C pa3JIHHHLIMH TpaBOCMeCHMH. Ce30HHaH ^HHaMHKa 
noji;3eMHOH (J)HTOMaccLi HBynajiacb b noceBax THMO^eeBKii jiyroBon Phleum pra- 
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tense L., npocTofi TpaBocnecH h 3 THMO(|)eeBKH jiyroBOH h obchhhi];li jiyroBOH Festucw 
pratensis Huds. h cjio>khoh TpaBOCMecH, KOTopaa BKJiioaajia cjieji;yK)m,He bhSh: 
THMO$eeBKa JiyroBaa, OBCHHHii;a jiyroBaa, ea^a cSopnaH Dactylis glomerata jihco- 
XBOCT jiyroBOH Alopecuruspratensis L., KocTpeu; Sgsocthh Bromopsis inermls (Leys.)' 
Holub, 0 BCHHHij;a KpacHaa Festuca rubra L., mhtjihk jiyroBOH Poa pratensis L., 
noJieBHi^a rnraHTCKaa Agrostis gigantea Roth. yji;o6peHHH bhochjih b ji;o3ax PgoKyo, 
^ 45 - 60 ^ 60^90 ^ N 9 o_^ 2 oP 6 oK 9 o. OoC^OpHO-KaJIHHHLie yji;o6peHHH H MHHepaJlBHHB:; 
a30T H3 pacHexa N 45 _ 6 o bhochjih BecHOH. ^onoJiHHTejibHO N 45 _ 6 o bhochjih nocjie 
nepBoro ynoca. HcnojibaoBanHe xpaBocToa A^yy^ocHoe. IloHBa ocymennaH hh*- 
3HHHaH Top^HHaa, ji;jiHTejibHo oKyjibxypHBaeMaa. 

2. C e a H Bi H Ji y r, coa^aanLiH noceBOM xHMO^eeBKH jiyroBOH na hh3hhhoh 
Top^aHOH noHBe paanoH cxenenH OKyjiBxypeHHocTH, rji;e b xpex hojibblix onHxax 
H3yaaJiocB BJinanne mapoKoro AHanaaona ao3 MHnepaaBHHx y^oSpeiinn (ox 60 
300 Kr ji;eHcxByK)m,ero Bem,ecxBa) na aanac noA3eMHOH (J)HxoMaccBi. y^oSpeHna bho¬ 
chjih ea^ero^Ho BecHOH. 

3. CeMB cxaii;HOHapHHx njiomaAOK (CIl) ji;jia 6Horeoij;eHoxHaecKHx 
HCCJieAOBaHHH. njiomaAKH noji;o6paHLi xaK, hxoSli oxBaxnxB Habjiio^eHiiaMH ochob- 
HBie HOHBeHHLie pasHocxH, cxeneHB ocymeiina h oKyjiBxypeHHocxH hohb. IIjiom;aAKH, 
3ajiy>KeHLi npocxoH xpaBocMecBio, BKjiK)aaK)m,eH xHMO(|)eeBKy h 0BcaHHij;y jiyroByio., 
y^oSpenHa bhochjih b ji;Ba cpoKa: BecHOH NgoP 6 oK 9 o h JiexoM nocjie ochobhoxo yaoca 
xpaB NgoKgo* HcnojiB30BaHHe xpaBocxoa ji;ByyKocHoe. 

4. HeocymeHHoe HH3HHHoe Sojioxo, npHMBiKaiomee k aKCHe- 
pHMOHxajiBHOMy yaacxKy. 

HacxB HCCJieAOBaHHH BLinojiHena b 6jih3Khx KJiHMaxnaecKHX ycjioBnax na Oao- 
Heii;KOH HH3HHe (lOa^Haa Kapejina), r^e o6x>eKxoM nabjiioAesHH cxajio KyjiBxypnoe- 
nacxSnme na ji;epHOBO-noji;30JiHCXHx rjieeaaxLix xaa^ejiocyrJiHHHCXHx noHBax, no^- 
cxHjiaeMLix jieHxoHHLiMH rjiHHaMH. IlacxSHme ocymeno aaKpHXLiM ronaapHLiM Ape- 
Ha>KeM c paccxoaHHHMH Mea^Ay ApenaMH 10 h 36 m (cooxBexcxBenno aacxHH h paa- 
pea^eHHHH Apenaa^). KoHxpojien cjiya^HJi yaacxoK Sea peryjiHpyK)iii,eH ocymaxeaB-- 
HOH cexH. Sajiya^eHHe npoBeAeno 6o6oBo-3JiaKOBOH xpaBocMecBio, BKJiioaaiomeH 
xHMo^eeBKy jiyroByio, oBcaHHAy jiyroByio, jihcoxbocx jiyroBOH, panrpac nacxSnm;- 
HHH Lolium perenne L., KJieaep jiyroBOH Trifolium pratense L., KJieaep nojiayanH 
Trifolium repens L. yAoSpeima bhochjih h3 pacaexa NgoPgo.aoKgo. HcnojiBaoBaHne 
xpaBocxoa — aexLipexKpaxHoe cxpaBJinBanne b xeaemie BerexaAHOHHoro nepHOAa.. 

^jia yaexa naccLi Kopnen b noHBe HcnojiBaoBan moxoa bliomok noHBOHHHX mo-- 
HOJiHxoB c HOMoiABK) 6ypa. OnpeACJiajiH aanacLi noAaeMHon (|)HX 0 MaccLi b BepxneH 
30-caHXHMexpoBOH xojiin;e c AeJieHHOM no cjiohm: 0—6 (AepHHHa), 6— 15 h 15 —30 cm. 
HoBxopnocxB aexHpexKpaxHaa. IlpeABapHxejiBHLie nabjiiOAenna noKaaajiH, axo na 
xop(|)aHLix noHBax rjiySa^e noAomBLi naxoxHoro ropnaoHxa (25 —30 cm) KopneBaa 
CHcxeMa pacxeHHH npaKXHaecKH ne npoHHKaex. 

Ilpn yaexe Kopnen na MHHepajiBHOH noHBe HanSojiBinee pacnpocxpaneHne nojiy- 
HHJI MeXOA, OCHOBaHHLIH Ha OXMHBKe KOpHOH BOAOH Ha HOaBeilHLIX CHxax. IlpHMe- 
HOHHe xaKOH MOAH^HKaAHH Ha xop(|)aHLix HOHBax, no HamHM HabjiiOAeimaM, Aaex 
aaBLimeHHLie peayjiBxaxLi, xaK Kan iia cnxax BMecxe c KopnaMii BoaAejiLiBaeMBix 
pacxeHHH oSnapya^HBaioxca ii Hepaajioa^HBHiHeca ocxaxKH pacxeHim-xop^ooSpa-^ 
aoBaxejien, KOJinaecxBO KoxopBix aaBHCHx ox cxenenn paajioa^eHHa xop(|)a. CpaBHH-r 
xejiBiiaa npoBepna hockojibkhx MOAH$HKaij;HH naBaeaenna Kopnen (oxMLiBKa na 
KopneMoeaHOH Mamnne, na KOMnaeKxe chx, na BLicymeHiiLix o6pa3i];oB noaBti h 
X. A-) HoaBoanaa CAeaaxB bliboa o ij;eaecoo6pa3HocxH naBaeaenna >khblix Kopnen h3 
MOHoanxa noaBLi nHHij;exoM c nocaeAyiomen oxmlibkoh na chx ax h BLicymHBaHHeM 
AO BoaAyniHo-cyxoro cocxoanna. 

Ox6op oSpaaAOB HaA3eMHOH h noA3eMHOH (|)HxoMaccLi npoBOAnan bcchoh (^aaa 
Kymenna aaaKOB), aexoM (naaaao ABexenna aaanoB), occhbio (Kyin;eHHe oxaBLi). 
Boaee AOxaaBHoe Hayaenne AHHaMHKH HaKonaenna ^HxoMaccLi ocymecxBaeHO na 
xpexHH roA >kh3hh xpaBocxoa b noceBe caoa^Hon xpaBocMecH, KorAa ox6op oSpaa- 
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m,OB sejiH B TeneHHe BereTaii;noHHoro nepno^a nepea 10—14 ah^h. 3anac Ha^aeMHom 
4)HTOMaccLi y^HTWBajiCH Ha njionj,aAKax 0.25 b 4—S-KparaoH noBTopHocra oaho- 
BpeMeHHO C OT6opOM Ha^aeMHOH (J)HTOMaCCLI. rijIOTHOCTb AepHHHLI HBMepHJIH njlOT- 
jHOMepoM H. O. FojiySeBa b 20-KpaTHOH hobtophocth. 


PesyjibTaxbi nccjie^oBaHHH h hx oScyHcj^enne 

Ha ceHHHx Jiyrax (HesaBHCHMo ot BHji;oBoro cocxaBa TpaBocToa) ocHOBHaa Macca 
^HOABeMHHX opraHOB cocpeji;oTOHeHa b ji;epHHHe na rjiySnHe ji;o 5—6 cm (xaSa. 1). 
Ha Top^HHbix noHBax rJiySa^e 30 cm ot noBepxHocTH npoHHKaiOT jiumb eAHHHHHLie 
KopHH. Bea BHeceHHH yAoSpeHHH KopneBaa Macca 6ojiee paBHOMepno paccpeji;OTo- 
aena b naxoTHOM ropnaoKTe. Ooc^opno-KajiHHHHe h HOBLicoKHe ji;oaLi noanoro mh- 
{HepaabHoro yji;o6peHHa ycnaHBaiOT HapacTaHiie no^aeMHOH ^HTOMaccbi h cnoco6- 
.CTByiOT KOHD;eHTpaD;HH KOpHOH B CaMOM BOpXHCM CaOO nOHBbl. 

TABJIHI^A 1 

BaHflHHe cocTaBa TpaBOCTOH h yffo6peHHH na aanac n pacnpeaeaenne 
noaaeMHOii (j)nTOMaccH b caoe nOHBbi 0—30 cm (cpeaHHB aa 4 ro^a) 


BpeMH y'JCTa 

TpaeocTOH 

yflodpcHHe 

3anac (pHTOMaccw, 
r/M* B03fl.-cyx. 
BCmecTBa (M ±m) 

H3 Hero 

no ropHSOHTaM, % 

0—6 CM 

6—15 CM 

15—30 CM 

Becna (Kyin,e- 

THMO(j)eeBKa+ 

Ee3 yAoOpeHHH 

172+27 

46.9 

32.0 

21.1 

awe) 

4-OBCflHHI^a 

B 60^^90 

376+55 

78.7 

14.1 

7.2 


ayrOBaB 


365+78 

78.6 

13.7 

7.2 


CaojKHaa xpa- 

Bes yAoOpeHHH 

199+29 

69.9 

18.1 

12.0 


BOCMeCI. 

^60^90 

437+103 

83.7 

10.3 

6.0 



^90^60^^90 

527+55 

86.0 

8.9 

5.1 

Jlexo (naqaao 

THMO(j)eeBKa+ 

Bea yAoOpeHHH 

176+14 

53.0 

37.0 

20.0 

^BGTeHHH) 

+OBCHHima 

^60^^90 

415+60 

76.1 

15.2 

8.7 


ayroBaa 

^90^601^90 

461+73 

84.3 

9.9 

5.8 


CaojKHaH xpa- 

Be3 yjioopeHHH 

288+60 

72.0 

22.1 

5.9 


BOCMGCb 

1^60^90 

410+57 

74.5 

15.5 

10.0 



N9oP60^90 

370+22 

76.7 

13.8 

9.6 

OcGHh (oxaBa) 

THMO(j)eeBKa+ 

Bea y^oOpeHHH 

215+23 

77.2 

16.3 

6.5 


+OBCHHHl^a 

1^60^90 ^ 

491 +67 

85.2 

8.9 

5.9 


ayroBan 


407+60 

85.0 

9.0 

6.0 


Cao>KHaB xpa- 

Bea y^o5peHHH 

218+30 

77.5 

16.1 

6.4 


BOCMGCb 

P60^90 

464+47 

82.0 

12.3 

5.7 



N9oP6oI^90 

410+46 

86.1 

10.3 

3.6 


JIoKaaHaaii;HK) HanSoabineH Maccbi Kopnen b BepxHHx caoax noHBbi M. G. IIIaaHT 
(1950) oSbacHaoT 6oaee bhcokhm naoAopoAHOM, H. 3. CxaHKOB (1964) — xopomen 
aapauiHeH, MenbniHM coji;ep>KaHHeM yraoKHCaoro raaa. Ha xoao^Hbix noHBax Kopae- 
BHO CHCTOMH paaBHBaiOTca caa6o h Kopna npoHHKaiOT aeraySoKO (3aji;HKHH, 1952). 
Ha ocymeaabix Top^aaaKax axo MO>KeT Shtb CBaaano TaK>Ke c anaKHMa TeMaepaxy- 
paMH noHBbi, aeSaaronpHHXHbiMH boahhm pe>KHMOM a raaoBHM cocxaBOM noaBoa- 
aoro Boaji;yxa. 

Ho MHoroaexHHM aaSaiOAOHaaM, aa ayrax, coaji;aHHHX hocobom Kaa xaMO^eoBKa 
ayroBoa, xaa a xpaBocMOcea, aeaaBacaMO ox ypoBaa Manepaabaoro naxaHaa pacxe- 
aaa aanac no^aeMHoa ^axoMaccbi cyni;ecTBeHHo MeaaexcH b xeaeaae Berexaii;aoH- 
Horo nepaoji;a: b (|)aay Kyn^enaa aaaaoB Macca Kopaea ji;oBoabHo BHCoKaa, aexoM, 
nepeji; cohokocom, oaa Moa^ex aecKoabKO yMeabmaxbCH, a k oceaa bhobb Boapacxaex. 
yMeabmenae Maccbi no;i;3eMHbix opraaoB b cepeji;aHe aexa CBHsaao c nepexo^OM pa- 
•cxeaHH B reaepaxaBHyio $a3y pa3BHTaH, conpoBo>KAaK)ni;yiocH caajKeaaeM aKXHB- 
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HOCTH pocTa Kopiien n nepexoj^oM njiacTiiHecKHX Beiij,ecTB b iiaAseMHue opranbi. Ybb- 
.jiB4eHiie aaiiaca noA3<^Aiuoii (J)iiTOJviaccbi b iiepiioji; ocennero MaKCHMyMa moh^ho o6t»hc- 
niTTb OTTOKOM B Hoe HJiacTHHecKHX BemecTB na oTMHpaioiTXHX iiaAseMUbix opranoB 
oKaHTOBaiomux K ocGHH MajiLiH ij;hkji pasBHTHH. KpoMe Toio, o6pa30Ba- 
ine H OTMHpaHHG noABeMiibix opraiioB xecuo CBHaaiio c phtmom noSerooSpaaoBaTejib- 
HHX npoii;eccoB, a xaKJKe co cpoKaMH >kh3hh noSeroB (IIIajiLiT, 1950; CMejioB, 1962; 
ManapeBHH, 1978). 

Bojiee AGTajiBHo HaynenHe ji;HHaMHKH naKonJieHHH Haji;3eMHOH h noABeMHOH $hto- 
MaccH, npoBe;i;eHHoe na xperaH roji; h^h3hh xpaB, noKaaajio, hxo nepnoji; c HaB:ajia 
BerexauHPi xpaa ji;o cenoKoca mo>kho paa^ejinxb na ABa cpoKa (xa6ji. 2): nepBHH — 

TABJIHIIA 2 

JI^HHaMHKa aanaca nanaeMHOH h noAseMHOii (j)HTOMaccH 
ceHHoro jiyra (noceB cjiowhoh xpaBOCMecH 
Tpexhero rojia jKnsHir no (J)OHy NooPeoKoo), 
t/m^ B03n.-cyx. Bein,ecTBa 


ZlaTa 

HajiacMHaH 
(pHTO Macca 
{M ± m) 

IIo/iaeMHaH 
(J)HTOMacca 
(M ± m) 

OTHOUiemie 

HaaaeMHOM 

(|)HTOMaCCbI 

K noAseMHOii 

2 VI 

394+31 

781 +148 

1 ! 1.98 

14 VI 

409+31 

575+76 

1 : 1.41 

24 VI 

479+56 

423+68 

1 : 0.88 

7 VII 

618+43 

485+45 

1 ; 0.78 

(1-H yKoc) 


3 VIII 

364+27 

390+66 

1 : 1.08 

23 VIII 

447+35 

599+81 

1 : 1.34 

(2-h yKOc) 


20 ix 

209+18 

529+94 

1 : 2.05 


ji,o 24 HK)HH, Korji;a naKonjieHHe Ha^seMHOH ^nxoMaccH n^ex aobojibho Meji;jieHHO 
{Macca xpaBocxoH yBejiHHHjiact c 394+31 ao 479+56 KOJimecxBo hoacthjikh 
yBGJiOTHBaexcH, a nacca Kopnen anaTOxejibHo yMeiibmaexcH (c 781+1^8 ao 423 + 
+68 t/m^) b CBH3H c HcnojitaoBamieM aanacHLix nnxaxejibHLix BemecxB na pocx 
xpaBocxoH. SaxeM, Korji;a pacxenHH-AOMHHaHXLi Bcxynaiox b (J)a3y «bhxoji; b xpy6Ky», 
3Ta6jIK)AaeXCH HHXeHCHBHHH pocx Ha^SeMHOH (|)HXOMaCCLI, yBeJIOTeHHO MaCCH KOpHOH. 
B xenenne nepBOH hojiobhhli Jiexa oxHomeiine na^aeMnoH ii noji;3eMHOH (|)HX 0 MaccH 
ii3MeHHexcH ox 1 : 1.98 1 : 0.78. 

Ilocjie CKamiiBaHHH xpaB oAHOBpoMeuHo c oxpacxaHneM oxaBH kojihhocxbo Kop- 
uen cnanajia yMenbmaexcH, a aaxoM bhobb Boapacxaex ao anaTOxejiBHOH BejinnHHH 
(599+81 t/m^). Ilocjie CKamnBaHHH oxaBLi (kohou; aBrycxa) HOKoxopaH naoxb aanac- 
HHX nnxaxejiBHLix Bein;ecxB h 3 Kopneii CHOBa HcnojibayexcH na oxpacxaHHO xpaBO- 

CXOH. 

HayHOHne noroji;HHHOH ji;HHaMHKH noji;3eMHOH ^HxoMaccH, yHHXLiBaoMoe b cepe- 
ji;HHe Berexaii;HOHHoro nepno^a, noKaaajio, nxo kojihhocxbo KopneH mohhjiocb ox 
ro^a K ro^y. MiiHHMaJibHHH aanac no^aeMHLix opranoB 6 liji b nepBHH h BxopoH 
roA H<H3HH xpaB, a aaxoM, c yBejinneHneM Boapacxa Jiyra, hx Macca pocjia na Sojib- 
niHHCXBe BapnanxoB. 

B nojioBHx OHHxax noKaaano bjihhhho innpoKoro ^Hanaaona ao 3 MHHopajiBHLix 
y^oSpeHHH Ha aanacLi (|)HX0MaccH JiyroBHx arpoij;eH030B, oSpaaoBaHHBix hocobom 
THMO(|) eeBKH JiyroBOH na ocymeHHOH hh3hhhoh xop(|)HHOH hohbo paajiHHHon cxeneHH 
oKyjiBxypoHHOCXH. BHecenne oxji;ejiBHLix ajieneHxoB nnxaHHH jihhib HeanaHHxejiBHo 
yBOJiHHHBajio aanac Kopnen b hohbo. ynepeKHLie iiopMLi noJiHoro MHHepajiBHoro 
yAoSpoHHH (60—120 Kr AoncxByiomero Beni;ecxBa na 1 ra) cxnMyjinpoBajiH pocx 
KopHOBOH CHCXCMLI (xa6ji. 3). flajiBHOHmee yBejiHHOHHe Hopn yAoSpoHHH (180— 
300 Kr/ra) AocxoBopno CHH>Kajio aanacLi noA3eMHOH ^HxoMaccH. C yBejinHCHHOM 
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TABJTHI^A 3 

BjiHHHne MHHepajiBHHx yflo 5 peHHn na aanac HaflseMHoii h no^aeMHOH ^HTOMaccw 
B nocGBe THMO$eeBKn jryroBOH (cpe^Hna no xpoM onHTaM), 
t/m^ B03ff.-cyx. BemecTBa 


Foa wnsHH 
TpaBOCTOH 

VAOdpeHMe 

HaflseMHaa 
(JiHTOMacca 
(M i m) 

IIoAseMHaH 
$HTOMacca 
(M + m) 

OTHOincHHe 

HanseMHOH 

K nOASeMHOH 
Ohto Macce 

TpeiMH 

Bea ynoopeiiHH 

279+27 

169+12 

1 : 0.60 



390+31 

207+15 

1 : 0.53 


^120^120^120 

522+38 

230+16 

1 : 0.44 


^180^ 180^^180 

611+41 

153+14 

1 : 0.25 


^240^240^240 

587+26 

179+17 

1 : 0.30 


NaooPsooI^soo 

576+44 

188+19 

1 : 0.32 

HaTbiii 

Bea ynn5peHHH 

325+35 

322+35 

1 : 0.99 


^60^60^60 

583+46 

424+40 

1 : 0.72 


^120^120^^ 120 

634+63 

397+60 

1 : 0.62 


Ni8oPi8oI^18o 

769+61 

367+47 

1 : 0.47 


^240^240^240 

711+57 

321 +48 

1 : 0.45 


^^300^300^300 

684+37 

286+41 

1 : 0.41 


ypo>KaH TeAinti HaKomieHHH noAseMHon (|)HTOMaccH cnn^KaioTCH, oTHomeHne aanacai 
noAseMHHx opranoB k Macce HaA3eMHHx cymecTBenno MenaeTCH. 

fljiH HByaeHHH bjihhhhh noaBGHHHX ycjioBHH na (J)opMHpoBaHHe noji;3eMHOH 
^HTOMaccLi noceBOM TpaBOCMGCH H3 THMO^GOBKH jiyioBOH H obchhhij;li JiyrOBOH 6 hjih 
coB^aHLi TpaBocTOH Ha CTaii;HOHapHLix njioni;aji;Kax (GIl), KOTopwe pasjiHaaiOTca 
MOnj,HOCTbK) TOp^HHOH 3ajie>KH, arpOXHMHHeCKHMH noKa3aTejiHMH KOpneoSHTaeMOrO 
CJIOH nOHBBI, B0J1;HLIM pe>KHMOM. 

fljiH HeocymeHHoro SojioTa xapaKTepen blicokhh o6ni;HH 3anac (|)HTOMacci>i 
(xaSji. 4), oji;HaKo 6ojiee 68 % ee cocxaBJiHioT mxh, a na TpaBHHHCxoH pacxH- 

tabjtmi];a 4 

3anac ^iiTOMaccbi na ceanwx Jiyrax (cpeji;HHa 3a 4 ro;i;a), r/ia^ B03A.-cyx. Maccw 


OdliCKT HCCJieAOBaHHH 

HaAaeMHaa (fiHTCMacca 

noAseMHaa 

06 mHH 

OTHCmeHne >kw- 
BCH HaASeMHCH 

>KHBaH 

Mepfsaa 

(J)HTCMacca 

sanac 

OUTCMaCCBI 

$HTCMaCCbI 

K nCASeMHCH 

Heocyniennoe HHannHoe Oojioto 
C eHHbiii Ayr: 

1023 

327 

1061 

2411 

1 : 1 

CAaOo ^peniipoBaHHuS y^oOpaeMbiH 

(Cn-4) 

842 

51 

461 

1354 

1 : 0.5 

xopomo ApeunpoBamibin Oea yao 6 pe- 
HHH (GII-l) 

388 

54 

216 

658 

1 : 0.6 

y/ioOpaeMbiH (011-3) 

900 

68 

641 

1609 

1 : 0.7 

Ha TOp(j)ano-rAeeBOH maaiiHiioii nonae 
(Cn-7) 

844 

86 

. 874 

1804 

1 : 0.9 


TejibHocTH trpHxoji;HTCH jiHmb 30 %. OTMiipaK)ni;He pacTennH paspymaiOTCH jvieji;- 
JiGHHo. Blicokhh aanac Kopnen Ha6jiK)ji;ajiCH na AJiHxejibHO oKyjibxypiiBaeMOH xop- 
(|)HHOH fnOHBe GIl-3 (641 SnaHHxejiLHo cjiaSee paaBHBaexca KopneBaa CHCxcMa 

Ha cjiaSoocymcHHOH noHBe GIl-4 (461 t / m ^) h na cjiaSooKyjibxypcHHOM ney^oSpae- 
MOM yaacxKe GII-l (216 Ha xop^ano-rjiceBon noHBe GH-T, rji;e MomHocxb xop- 

$aHOH npoGJioHKH He npeBLimaex 30 cm, 3anac no^aeAiHOH (J)HxoMaGGH b cpe^iieM co- 
cxaBXEJi 874 t/m^. 
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OcnoBHa;r Macca Kopneii (82.8—91.8 %) a^ecB TaK/Ke cocpe^oTonena r cjioe 0 — 
0 OxM, R cjioe G— 15 CxM — 5.5—11. G %, a b cjioe 15—30 cm — jiHmb 2.7—6.6 %. 
Ha iieyAoSpeHHOM ynacTKe (CIl-1) y)Ke iia HeTBepraH roji; h^hbhh xpaB o6iTj,aH Macca 
KopneH yMeiibiniiJiacB na 37 t/m^ no cpaBHenHio co btoplim roji;oM Haianii, npnneM 
B BepxHOM cjioe nonBLi ciiH>Kciiiie HeanaHUTeJiBiioe (6 b to BpoMH Kan b cjioe 

6—30 CM aanac Kopnen yMOHBniHJiCH na 15 t/m^. Bea BnecennH MnnepajiBHBix yji;o6- 
peHHH BBicenHHBie xpaBBi BRna^aiOT, a pasBHBaiOTCH A^KopacTymne c nerjiySoKon 
KOpnOBOH CHCTOMOH. 

Ha Bcex yji;o6pHeMBix ynacTKax Macca Kopiien c BoapacTOM yBejiiinnjiacB. Han- 
6ojiee ananHTejien npnpocT Kopnen na Jiyry c ji;jiHTejiBHo oKyjiBxypnBaeMOH nonaoH 
{Gn-3). HapacTanne Kopnen npoHCxoji;HJio no Been TOJim;e naxoxnoro ropnaoHTa. 
B axoM cjiynae Boapacxaex nacBin^eHnocxB nonBH KopuHMH, BCJieACXBHe nero yjiyn- 
maexcH ncnoJiBaoBanne aanacoB nnxaxejiBHBix Beni,ecxB nonBBi n BJiarn. 

OAHOBpeMenHBiH ynex noji;aeMHOH ^nxoMaccBi na paanoBoapacxHBix noceaax 
noKaaaji, nxo aanacBi Kopnen nanSojiee bbicokh na Jiyrax 15—18 Jiex >KHaHH (690— 
870 t/m^), na mojioji;bix y^oSpneMBix jiyrax onn hockojibko hh^ko (641 t/m^). 
Ha BJia>KHOM ynacxKO, rji;e xpaaoexon Monee paaanx, Macca Kopnen yMenBmaexcH 
B 1.4 paaa, a na neyji;o6pHeMOM Maccnae Jiyra — nonxii b 3 paaa. 

06pani;aex na ceSa BKHManne, nxo na xop^HHBix nonaax aanac noji;aeMHOH $hxo- 
MaccH oxHocHxejiBHo neaeJinK, b xo spcMH KaK na ecxecxBeiiHBix Jiyrax aanac noji;- 
aoMHOH ^HxoMaccH B 2—10 paa npeBBimaex Maccy na^aeMnaix opranoB (MaxBeeaa, 
1967; SaHKoaa, 1980). 

MnorojiexHne HaSjnoAeimH, npoBe^enKBie iiaMn panee (Koajioa, 1977) b Sjina- 
KHX KJiHMaxnnecKHX ycjioannx na ocymennHX cyrjinnncxBix noHBax OjiOHeij;KOH 
paBHHHBi (IO>KHaH KapeJiiia), noKaaajin, nxo npn nacxSnmHOM ncnojiBaoBannH 
coHHHx jiyroB Macca >khbbix Kopnen b hockojibko paa npeBoexo^nx Haji;3eMHyio 
(|)HX0Maccy (xa6ji. 5). B xo >Ke apoMH na cohhhx Jiyrax, coa^annaix na xop^HHBix 
noBBax, Macca Kopnen jiexoM Bcerji;a MOiiBine Haji;3eMHOH (|)HxoMaccBi. 


TAABHKA 5 

Bjinaiine CTenenn ocyrnenna nacT6nii];a na aan.ac ^TiTOisiaccH, 
iVm^ cyx. BemecTBa 


c|)OH ocyiuemiH 

ro;i 

iicnojib30Ba- 
HMH Jiyra 

GGop 

HaABCMHOil 

$HTOMaCCbI 

3anac 

nOASCMHOH 

(JlHTOMaCCbl 

OTHoiuemie 

HaASCMHOH 

(pHTOMaCCbl 

K noAseMHoii 

Bes ocymenHa 

riepBLiii 

157 

441 

1 : 2.81 


TaeTBii 

131 

698 

1 : 5.34 


IliecTf'ii 

127 

738 

1 : 5.82 

Pa3pe>KeHni>iii 7TpeHa>K 

IlepBbiK 

531 

712 

1 : 1.34 


Tpexirfi 

423 

1434 

1 : 3.39 


IIlecToii 

477 

1631 

1 : 3.42 

BacTbiit ApeHa>K 

IlepBbiM 

811 

841 

1 : 1.04 


Tperaii 

609 

1642 

1 : 2.69 


niecToi’i 

514 

1698 

1 : 3.30 


JlyroBan pacxnxejiBHocxB, paaBiiBan MominyK) KopnoByio cnexoMy, cnocoSna coa- 
ji,aBaxB nponnyio na paapBiB ^epHnny. Ha xop^anoH nonBO ona Koppejinpyex c aa- 
nacoM KopneBOH MaccBi (xa6ji. 6). Ho naniHM Ha6jiK)ji;eHHHM, ona b xenenne Jiexa 
KOJieSjiexcH b nocoBO thmo^oobkh jiyroBon ox 15.6+0.7 ao 21.8+0.5 kx/cm^, b no- 
coBo cjio>KHOH xpaBocMOCH — OX 18.4+0.3 ji;o 23.9+1.0 kx/cm^. Ha AopojKKax, aa- 
HHXBix nnaoBBiMH ajiaKaMH, nponnoexB agphhhbi ji;ocxHrajia 31.4 + 1.4 kx/cm^. 

Tbop^ocxb xop^HHOH noHBH 6ea pacxHxejiBHocxn Majio Mennexen b xenenne Jiexa. 
PacxHxejiBHOCxB yBejinnnBaex conpoxHBjienne xopej^anoH nonBBi pacKJiHHHBanHio 
b 1.5—2 paaa. Hocob xpaBOCMOcen, ocoSenno c ynacxneM nnaoBBix ajianoB, coa^aio- 
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tabjihij;a 6 

BjiHHHHe TpaBOCTOfl Ha npOHHocTB iijepHHHH ceHHoro ayra, kf/cm^ 


row 

MCnojibsOBa- 
HHH TpaeocToa 

AaTa yHexa 

Bes pacTHTGUb- 
HOCTH (KOHTPOJIb) 
(M ± m) 

THMO$eeBKa 
JiyrOBafl 
(M + m) 

npocTaa 

TPaBOCMCCb 

(M + m) 

CJiojKHafl' 
TPaBOCMeCb 
(M + m) 

HHsOBbie 

BJiaKH 

(;iopo>KKa) 

(M ± m) 

IlepBBin 

15 

V 

10.24-0.6 

16.4+0.9 

16.9+1.2 

16.9+1.0 

26.7+1.3 

3 

VI 

13.1+0.8 

18.6+1.5 

18.9+1.1 

17.9+1.4 

^ 24.9+1.4 


10 

VI 

6.9+0.4 

14.7+1.3 

16.7+1.1 

18.9+1.4 

25.8+1.0 


17 

VI 

8.4+0.6 

16.3+0.9 

18.7+1.2 

21.7+1.3 

' 30.0+L2 


26 

VI 

12.7+0.6 

21.1+1.1 

22.0+0.8 

22.8+1.2 

31.1+0.9 


0 

VTI 

11.4+0.5 

17.3+1.4 

20.1+0.4 

20.5+0.9 

28.8+1.9 


23 

VII 

11.3+0.6 

15.0+0.7 

18.7+0.8 

19.4+1.2 

26.7+2.1 


1 

VIII 

14.0+0.8 

18.2+0.8 

23.4+1.2 

25.9+1.0 

29.8+1.9 


13 

VIII 

15.1+0.9 

22.1+1.2 

22.0+1.2 

21.0+1.4 

26.4+1.8 


28 

VIII 

11.7+0.4 

18.3+1.1 

19.1+0.7 

20.9+1.2 

26.0+1.■2- 

TpexHH 

2 

VI 

7.2+0.4 

16.9+0.9 

18.4+0.7 

18.5+1.2 

20.1+0.6 

15 

VI 

8.9+0.8 

17.9+0.9 

19.3+0.9 

19.6+1.1 

20.4+0.8 


23 

VI 

12.1+0.6 

18.9+1.0 

20.4+0.8 

20.8+0.9 

26.4+0.9 


7 

VII 

16.4+0.7 

21.7+0.8 

22.2+0.8 

1 22.9+0.6 

30.1+2.0 


18 

VII 

16.6+0.8 

21.8+0.5 

22.9+1.0 

23.9+1.0 

31.4+1.4 


28 

VII 

14.1+0.6 

18.7+0.7 

20.7+0.7 

22.0+0.9 

29.9+1.2 


11 

VIII 

11.4+0.5 

15.6+0.7 

18.4+0.5 

19.2+0.7 

26.6+1.9 


22 

VIII 

12.1+0.8 

20.7+0.8 

19.8+0.5 

I 20.7+0.8 

23.4+1.7 


8 

IX 

13.0+0.6 

18.2+0.6 

18.1+0.5 

18.44:0.3 

24.5+1.9 


in,HX npoHHyio na paapHB ^epsHny, noBLimaeT nporaocTb ji;epHHHLi na 3—6 Kr/civi^‘ 
no cpaBHeHHK) c oji;hobhaoblimh nocoBaMH. OcoSenno BLicoKa nponnoCTb AepniiHLi 
na yqacTKax c bhcokhm oSnaneM obchhhi^li KpacHOH, (|)opMHpyK)in;eH ajiacTHHHyiO’ 
ji;epHHHy. 

B COOTBGTCTBHH C BanaCOM KOpneBOH MaCCH naXO^HTCH npOHHOCTB ^epHHHbl H 
Ha CTaij;HOHapHHx njioin;aji;Kax. Ha CH-S, rji;e xpaBocTOH xopomo paBBHT, npon- 
HocTb ji;epHHHLi HanSojibinaH. Ha HeyAoSpaeMOM yaacTKe (CH-l) xpaBocTofi yrneTen 
H npoanocTb ji;epHHHLi CHHH^aeTCH na 6—8 Kr/cM^. Ha Bjia>KHOM yaacxKe (Cn-4) 
XOTH XpaBOCTOH H paBBHBaeTCH HHTeHCHBHO, HO CyMMapHaH npOHHOCTB AepHHHH H 

noHBLi, KaK npaBHJio, hh^kg na 4 — 6 ki/cm^, hgm na iiHTencHBHO ApeniipoBaHHOM 
jiyry, hto CBHBaHO c yMenbrneHneivi necymen chocoShocth hohbli. HoaxoMy ajih 
coxpaHGHHH xpaBocxoH OX paBpymeHHH npn MexaHHBiipoBaHHOH ySopKe ypo>KaH 

tabjihij;a i 

IIpoHHOCTB jiepHHHBi KyaBTypHOFO nacT6Hma, i«r/cM^ 


roM 

MCnOJIb- 

<Doh ocymcHHH 





a a T a 

HSMepeHKB' 





SOBaHHH 

TpaBOCToa 

1 

5 V 

10 V 

15 V 

20 V 

25 V 

;jo V 

10 VI 

20 VI 

20 VIJ 

20 VI11 

20 IX 

30 i:x: 

BTopoii 

Bea ocymeHHH 



4.2 

3.2 

5.2 

5.6 

12.5 

18,7 

, 55.0 

78.2 

40.4 

12.9 

PaapejKenHbiH 

^penajK 

— 

— 

4.4 

4.2 

5.3 

6.9 

16.3 1 

i 

24.9 

54.2 

72.1 

41.9 

17.1 


HaCTLTH 

— 


6.2 1 

7.1 

12.1 

16.2 

22.8 i 

1 

26.1 

54.9 

70.9 

42.1 

2-1.7 

TpeTHH 

^penan^ 

Bea ocyateHHa 

3.2 

5.1 

6.2* 

5.4 

6.2 1 

11.2 

19.6 

27.1 

69.7 

'■ 86.9 

20.6 

9.2^ 

PaapejKeHHwii 

ApenajK 

5.5; 

6.2 

14.8 

16.2 

18.2 

27.2 

32.7 

1 

38.7 

38.7 

' 82.1 

24.8 

11.8 


^laCTHH 

Apenanc 

12.0 

16.7 

28.5 

26.0 

29.5 

32.9 

36.1 

39.5 

67.8 

: 81.9 

26.1 

20.1 


BtiMOHKa (5e3 
paCTHieJIBHOCTH) 

5.4 

5.9 

13.1 

15.2 

16.9 1 

30.2 

37.9 

42.3 

• 78.2 ' 

1 

89.7 

18.1 ■ 

10.2 
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HeoSxOflHMO Ji;OCTaTOHHO HHTeHCHBHOe Ji;peHHpOBaHHe nOHBH H (|)OpMHpOBaHHe xo- 
pomo pasBHToro TpaBocTOH. 

Ha BejiOTHHy cyMMapnoH npoHHOCTH ji;epHHHLi na MnnepajibHon noHse Sojibmoe 
BJiHHHHe oKaBHBaeT CTeneHL yajia^KnennH nocjieji;HeH. Ecjih b nepHO^Li Becennero 
H ocenHero oGnjiBHoro yBjia>KHeHHH hoheli cyMMapnoe conpoTHBjieHne ;i;epHHHH h 
noHBH cocTaBjiHJio 2—3 kf/cm^, to b jiOTHee BpoMH, Kor^a ypoBOHL noHBeHHo-rpyH- 
TOBLIX BOA OnyCKaOTCH HH>Ke rJiySHHLI 3 aJIO>KeHHH AP 6 H H BJia>KHOCTb nOHBLI CHH- 
>KaeTCH, COnpOTHBJIOHHe AepHHHLI H nOHBLI npOHHKHOBOHHK) HJiyH^KOpa nJIOTHOMOpa 

AOCTHrajio 50—90 kf/cm^ (TaSji. 7). 

TaKHM oSpasoM, jiyFOBaa pacTHTOJibHocTb yBejiH^HBaoT cyMMapnoe conpoTHB- 
JieHHe TOp^HHOH nOHBH H ASpHHHLI, TOF^a KaK Ha MHHepaJILHfclX, OCoSeHHO Ha nOH- 
' Bax TH>KejioFO MexaHHHecKOFo cocTaBa, pacTHTejitHOCTb paBpHXJiaex nonsy h chh- 
>KaeT ee conpoTHBJieHne pacKJiHHHBaHHio. HoAfiopoM bhaobofo cocTaBa BHcesaeMOH 
TpaBocMecH yAaeTCH noBLiCHTb npoHHocTb agphhhli ceanoFO jiyFa h npeAOTBpaTHTb 
lee paBpynieHHe npn mnpoKOM Hcnojii>30BaHHH cejibCKoxo3HHCTBeHHLix MamnH. 


BblBOAl*! 

1. (I)HT0H;eH03LI CeHHLIX JiyFOB, C03AaHHLIX HOCeBOM MHOFOJieTHHX TpaB Ha ocy- 
HieHHHX HH3HHHLIX H HepeXOAHHX TOp^HHLIX HOHBaX, HaKaHJIHBaiOT 3HaHHTeJIbHHe 
sanacBi noAaeMiioH (|)HTOMaccLi. B oTJiHHne ot MHHepajibHLix seMejib na ocymeHHHX 
Top^HHHKax Macca HOAaeMHLix opFanoB (b nopy MaKCHMajibHOFo paaBHTHH TpaBO- 
ctoh) BceFAa HH>Ke aanaca jkhboh naAaeMHOH (|)HTOMaccbi. C yBejinHenneM BoapacTa 
ceHHOFO JiyFa HaKonjieHne aanacoB opFannHecKOFO BeiniecTBa haot b ochobhom aa 
CHex Maccbi HOAaeMHHx opFanoB. IIoceBbi TpaBocMecen npeBocxoAHT oAHOBHAOBbie 
HoceBbi 3JiaKOBbix TpaB no aanacaM noAaeMHon ^HTOMaccbi. 

2 . flnnaMHKa aanacoB noAaeMHon (|)HTOMaccbi xecHo CBHsana c xoaom napacTa- 
HHH TpaBOCTOH, HaKOHJieHHH H paCXOAOBaHHH 3anaCHHX HHTaTeJIbHblX BemeCTB. 
Ha ocymeHHHX top^hhhx aeMJinx ocHOBnan Macca noAseMHHx opFanoB cocpeAO- 
Tonena b AepsHHe na FJiySnne 0— 6 cm. yMepenHbie aosh MHnepajibHHx yAoSpennH 
CTMMyjinpyiOT pocT noAaeMHOH (|)HTOMaccbi, noBbimeHHbie — yFHCTaioT. PeFyjinpo- 
jsaHHe BOAHOFO pe>KHMa noHBbi yBejiHHHBaeT ne tojibko ypo>KaHHocTb cchhofo Jiyxa, 
HO H 3anac hoascmhoh ^HTOMaccH h Hacbini;eHHOCTb HH>Kejie>Kaiii;HX FopnaoHTOB 
noHBbi KopHHMH. G yBejiHHeHHeM ypo>KaH TeMHbi HaKOHJieHHH Maccbi Kopnen otho- 
CHTeJIbHO CHHJKaiOTCH. 

3 . HpoHHocTb AepHHHbi ceHHOFO JiyFa Ha top^hhoh noHBe npHMO aaBHCHT ot 
B anaca hoabomhoh ^HTOMaccbi. Hocob TpaBocMecen noBHmaex ee nponnocTb na 
3—6 kf/cm^. 
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C. H. IIIepeMeTbeB 

0 a)OPME ^HEBHBIX PHTMOB 
3JIEMEHTOB BO^HOrO PEaCHMA PACTEHHH 

S. N. SHEREMETIEV. ON A FORM OF DIURNAL RHYTHMS 
OF ELEMENTS OF WATER REGIME IN PLANTS 

y 6 bmaob (Stipa krylovii, Leymus chinensis, Artemisia fricida, Iris dichotoma, Pulsatilla 
turczaninovii, Potentilla tanacetifolia) KOBHJibHO-pasHOxpaBHO-BOCxpGAOBoro coo6iii;GCXBa Hacxoa- 
ii];gh cxGiTH b bocxohhoh HacxH MHP noApo6Ho nsynGna AHGBHaa AHHaMHKa ochobhhx 3jigmghxob 
BOAH oro pG>KHMa (mhxghchbhocxh xpaHcnHpanHH, pGaJibHoro boahoxo Ae$Hii;Hxa, oboahghhocxh 
jiHCXbGB). HccjiGAOBana caaab (R) ahgbhhx KOJiG6aHHH KancAoro h3 3xhx iioKaaaxGJiGii c AHnaAiHKow 
OCBGIAGHHOCXM, XGAinGpaxypbl H Ae(j)nAHXa BJia>KHOCXH B03Ayxa. BgJIHHHHLI 3XOli CBH3H HG 3aBIICflX 
ox H3AIGHGHHII 3KOJIOrHHGCKOH o6cxaHOBKH B XGHGHHG BGrGXailHOHHOrO CG30Ha H OX B03paCXa paClG- 
hhh. OypbG-aHajiHs noKaaaji, nxo HaH6ojibinidi BKjiaA b (j)opAiy ahgbhlix KOJiG5aHHii bhochx 
12-nacoBaH rapMOHHKa. MG?KAy MOiAHOcxbio 3 xoh rapAiOHiiKii (D) ii R cymGcxayGx aobojibho xcc- 
Haa CBa3b. IloaxH ao bcgx c.7iyaaax npocJiGJKHaaioxca nGpuoAHHGCKHG HBMGHGHna D no rpaAHGHxy 
BJia>KHOCXH nOHBH. GACJiaHO npGAHOJIOJKGHHG, HXO (j)OpAia AHeaHblX KOJIG6aHHn 3JIGMGHXOB aOAHOrO 
pGJKHMa HBJIHGXCa OXpaH^GHHGxM aivXIlBHOrO npHCnOC06jIGHHa (j)H3HOJIOrHaGCKHX npOAGCCOB K H3MG- 
HHioiAHMca (j)aKxopa]vi cpGAw. 

Bonpocy o ahobhoh AUHaMHKe BJieMeHTOB boahoto pen^HMa pacTemiH b jiHxepa- 
Type yAejiHGTCH 6ojii>moe BiiMMaHiie. HanpnMep, $opMa AseBHHx KOJieSaiiHH nHTen- 
CHBHOCTH TpaHCRMpaAIIH pHAOM HCCJIGAOBaTeJieH CBHBLIBaeTCH C BKOJIOrHneCKOH 
npHyponenHocTbK) pacTeniiH, ypoBHOM yBJia>KHeHHH BKOTona hjih (b 6oJiee ninpoKOM 
njiane) co cxeneHLio onTHMaJibHocTH ycjioBHH npoHBpacTaHHH. OnesHAHO, hto 3tot 
B onpoc MO>KHO paCCMaxpHBaTb C ABy^' CTOpOH, KOTOpLie TeCHO B3aHMOCBH3aHH Apyi" 
c ApyroM. G OAHOH CTopoHLT, AHeBHLie KOJieSamiH miTepecyioT HCCJieAOBaxejieH tom, 
HTO OHH B TOH HJIH HHOH CTenGHH OTpa>RaiOT XOA OCHOBHLIX MeTeO(|)aKTOpOB (oCBe- 
memiocTH, TeMnepaxypLi h BJia>KHOCTH B03Ayxa), OBHAeTejibCTBya npn 3 tom o 6 aAan- 
TaAHOHHLIX B03MO>KHOCTHX paCTeHHH. C APyrOH CTOpOHBl, MHOTIie aBTOpLl paCCMB- 
TpHBaiOT CoSCTBeHHO (|)OpMy AHeBHLIX KOJieSaHHH KaK CBHAeTeJIbCTBO TOrO HJIH HHOrO 
cocTOHHHH (HanpH>KeHHOCTH HJIH cSajiaHCHpoBaHHOCTu) BOAHOTO pe>KHMa B oHpe- 
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AejieHHHx ycjioBHHx npoHspacTaHHH. Hhhmh cjioBaMH, no^xoji; k Bonpocy o xa- 
.paKTepe ahgbhlix KOJieSaHHH HanpaBjien na oii;eHKy coctohhhh Boji;Horo pe>KHMa 
pacTeHHH B KOHKpeTHOH 3KojiorHHecKOH oScxaHOBKe. 

3ji;ecb cjieji;yeT CKasaTb o CTenemi BaanMocBaan 3thx AByx CTopoH oji;Horo hbjig- 
HHH. Mo>KHO npe^nOJIG^KHTb, HTO (J)OpMa Ji;HeBHHX KOJieSaHHH 3JieMeHTOB BOAHOrO 
pe>KHMa BO MHoroM oSycjioBjieHa $yHKii;HOHajibHLiM coctohhhom Bcero pacTOHHH, 
KOTOpoe Onpe;i;eJIHeTCH MH0r006pa3HLIMn $H3HOJIOrHHeCKHMH H3MeHeHHHMH B OTBOT 
Ha H3MeHeHiiH (|)aKTopoB cpeji;H. B xaKOM cjiynae cxenenb aaBHCHMocTH j^hobhhx 
KOJ ieSaHHH 3JieMeHTOB Boji;Horo pen^HMa ot KOJieSannH ochobhlix MOTeo^aKTopoB 
;i;oji>KHa TaK>Ke, b kohohrom HTore, onpe;i;ejiHTbCH (|)yHKij;HOHajibHLiM coCTOHHHeM 
pacTeHHH KaK n;ejioro. Ho Hejibaa hckjhohhtb h oSpaxHoro CHHxpoHHanpyiomero 
BJiHHHHH (|)aKxopoB cpeji;Li Ha ji;HeBHHe phxmh ojieMOHxoB Bo^Horo pe>KHMa. 

PaccMoxpHM HOKoxopbie jiHxepaxypHbie ^aHHHe o aaBHCHMocxH j^hobhlix kojio- 
6aHHH hhxohchbhocxh xpaHcnHpaH;HH (nocKOJibKy Hani;e Bcero hmohho 3xox noKaaa- 
xejib HBjiaexcH npe^MexoM HayneHHH ji;aHHoro Bonpoca) ox ahobhoxo xo^a ochobhlix 
(|) aKxopoB cpoALi. Ho ji;aHHLiM JI. A. HBanoBa c coaBxopaMH (1953), aaBHCHMocxb 
HHxeHCHBHocxH xpaHcnHpaij;HH ox xoMnepaxypLi b 6ojibmeH cxenenn npoHBJiHexcH 
B 3Koxonax c blicokoh BJia>KHocxbK) HOHBLi. Hh BaoH>KeHb (Hh Bao-Hn^eHL, 1960), 
HaynaH boahlih pe>KHM 3;i;H(|)HKaxopoB cyxHX cxenen L(eHxpajibHoro KaaaxcxaHa, 
ycxaHOBHJi,, Hxo AHOBHan AiiiiaMHKa imxeHCHBHOCXH xpaHcnHpaii;HH Bcex HayneHHLix 
bh;i;ob aaBHCHX ox mhoxhx oKOJiorHHecKHX ^aKxopoB, ocoSenno BJia>KHOCXH h xom- 
nepaxypLi Bos^yxa. K xaKOMy >Ke BLiBoji;y npHmeji JK. JK. JKaxKanSaeB (1961), 
KoxopbiH nsynaji bo^hlih pe>KHM 3ji;H(J)HKaxopoB coo6ni;ecxB nycxHHHbix cxenen 
U,eHxpa.TibHoro Kaaaxcxana. B. M. CBeniHHKOBa (1962) noKaaajia BHcoKyio cxenenb 
aaBHCHMOcxH HHxeHCHBHOCXH xpaHcnHpaij;HH ox xoMnepaxypLi y pacxeHHH blicoko- 
ropHLix nycxLiHb HaMnpa. Oji;HaKo, no ^aKHLiM K. P. Bhxko (1963), b rHpHeij;oBOH 
j[i;y6paBe ne naSjiiOAaexcH nexKOH cbh3h Me>Kji;y j^hoehlim xoji;om xpaHcnHpaij;HH 
y HayneHHLix bhaob h HaMenenneM MOxeopojiorHHecKHX ^aKxopoB, hxo, ho ee mho- 
HHH), oSyCJIOBJIOHO HH3KHM COAep^KaHHOM AOCXyHHOH BJiaXH B HORBO. A. A. PopiU- 
KOBa (1970),, HaynaH bo^hhh pe>KHM pacxeiiHH 3a6aHKajibH, npHmjia k BHEo^y, 
Hxo ^HOEHLie KOJieSaHHH xpaHcnHpaij;HH nacxo ho corjiacyioxcH c xo^om nexeopojio- 
rHHOCKHX ^aKxopoB, a onpe^ejiHioxcH BHyxpeHHOH peryjinpoBKOH oxji;aHH bo^h 
pacxeHHHMH. 3x0, HO MHOHHK) BExopa, CBHji;exejibcxByex o xom, hxo cxeHHLie pacxe¬ 
HHH (Aa>Ke B ceaoHH c MaKCHMajibHbiM KOJiHnecxBOM ocbakob ji;jih ji;aHHOH mocxhocxh) 
iiCHLixLiBaiox 3HaHHxejibHLie 3axpyji;HeHHH b BOji;ocHa6>KeHHH. B cySaJibHHHCKOM 
H cySHHBajibHOM HOHcax Bojibmoro KaBKaaa, no ^aHHEiM P. III. Haxyij;pHniBHJiH 
(1972),, oSlihho HaSjiiOAaexcH KoppejiHi^nn Me>Kji;y ^neEHLiM xo;i;om xpaHcnHpaii;HH 
H (j)aKXOpOB Cpe^LI, XOXH HMeJIH Mecxo H HeKOXOpbie HeCOOXBeXCXBHH. Ho MHeHHK) 

A. n. CaBHHKHHa (1973), CBH3b Me^K^y jj^ueBUhiu xo^om xpaHcnHpan;HH h Mexeo- 
^aKxopoB aaBHCHx ox ycjiOBnn yBJiajKneHHH 3Koxona. Hpn aocxbxohhom yBJianmenHH 
3xa CBH3b BLipa>KaexcH B napajiJiejibHOM xoa© xpaHcnHpan;HH h Mexeo^aKxopoB; 
npH HeAocxaxoHHOM yBJia>KHeHHH, nanpoxHB, xanan CHHxpoHHocxb yxpanHBaexca. 
JI. ^1^. KoHHxoBa (1974) xaK>Ke yKaabiBaex na xo, nxo npn neAocxaxoHHOM yBJia>KHe- 
HHH AHGBHLie KOJie6aHHH xpaHcnHpaij;HH y pacxeHHH b cxennx 3a6aHKajibH nacxo 
He corJiacyioxcH c HaMeneuHRMH MexeopojiornnecKHx ^aKxopoB. JI. H. AjieKce- 
eHKo (1976) na ocnoBaHHH coScxBeHHbix h JiHxepaxypnbix AanHLix noAAep^KHBaex 

MHCJIb O XOM, HXO B yCJIOBHHX OrpaHHHeHHOrO BOAOCHa6>KeHHH KOppeJIHAHOHHan 
SaBHCHMOCXb Me>KAy HHXenCHBHOCXbK) XpaHCHHpaHIHH H ^aKXOpaMH CpeAH HH>Ke, 
neM npn onxHMajibHOM BOAOcnaS^KeHHH. F. GaSnpoB (1982), HaynaBiHHH boahhh 
pe>KHM pacxeHHH Ycxiopxa, noKaaaji, nxo hohxh y Bcex bhaob npn peano BHpa>KeH- 
HOM HeAocxaxKe BJiarn b noHBe h Boa^yxe HapymaexcH CBnab AneBHoro xo^a xpanc- 
nHpaij;HH c MexeopoJiornnecKHMH ^aKxopaMH. Hoaboah hxox 3xoMy KpaxKOMy oSaopy, 
Mo>KHo B o6iii;hx nepxax corjiacHXbcn c MHenneM T. K. ropbiniHHOH (1979), nxo 
npn oSHJibHOM H AocxaxoHHOM BOAOCHa6>KeHHH xoA xpancHHpaAHH b abjigm cjieAyex 
AneBHLiM HaMeneHHHM MexeopojiornHecKHx ^aKxopoB. Hpn neAOCxaxoHHOM boao- 
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CHa6>KeHHH 3Ta CBH3b HapyinaGTCH, ^to moh^gt 6p>tti> BLisBaHo yciiJiGHHeM BiiyxpeH- 
HGH peryjiHTopHOH AGHTejiBHocTH pacxeHHH (HBanoB II ji;p., 1953; FopinKOBa, 1971; 
Haxyn;pHmBHJiH, 1972; AjieKceenKo, 1976). 

Hto KacaeTCH (J)opMLi ;i;HeBHLix KOJieSaHHH, to ajih pacTeHHH ryMiiAHoS sohli 
xapaKTopna, Kan npaBHJio, oAHOBepmnHHaH KpHBan c MaKCHMyMOM b oKOJionojiy- 
ji;eHHoe BpoMH. y pacTeimH apH^HLix panoHOB o6hhho naSjiioAaiOTCH MHoroBepmHH- 
HHe KpHBLie HJIH KpHBLie C MaKCHMyMOM B paHHHO yTpOHHHe HaCLI (nOJi;po6HHH JIIITO- 

paxypiiwH o63op oxiix ji;aHHHx co^epHaixcH b paSoxax CBemnnKOBOH, 1962, 1979^ 
H AjieKceoHKO, 1976). O^HaKo AjieKceoHKo (1976) oxMenaex, hxo ajih JiyroBLix pac- 
xeHHH xapaKxepHH caMLie pasHLie (|)opMLi kphblix HHxeHCHBHOcxn xpaHcnH"iaij;HH. 
To >Ke oxMOHaex h Haxyij;pHmBHJiH (1972). B ycjioBHHx ryMHji;Horo KJiHMaxa 
moro KaBKasa y 23 % HCCJieji;oBaHHi>ix bh^ob oh Ha6jiK)ji;aji o^HOBepniHHHLie, 
y 55 % — AByx-, a y 22 % — xpexBepniHHHBie KpHBLie AneBHoro xo^a xpaHcnii- 
paij;HH. CxoAHLie ^anHwe co^ep^KaxcH b paSoxe H. H. TyjiamBHJiH (1976). 

Ha ocHOBaHHH coScxBeHHLix, a TSiKme MHoroHHCJieHHLix JiHxepaxypHLix jj;aHHLix 
Haxyij;pHinBnjiH (1972) iipnxoAHX k BbiBOAy, hxo nejibSH onpeAOJieHHo CKasaxb, 
KaKoro xHna KpHBaa xpaHcnHpaij;HH xapaKxepna ajih pasjiHHHbix KJiHMaxHHecKHx 
oSjiacxen. 9xox aBxop nojiaraex, hxo AsyxBepmHHHOCxb h MHoroBepmHimocxb 
KpHBHx xpaHcnHpaAHH y HayHaBmHXCH hm bhaob pacxeHHH CBHAexejibcxByex ne 
o Hapyinemm xHHHHHoro xo^a xpaHcnHpaii;HH, a o6 aKXHBHOM peryjiHpoBaHiin boa- 
hobo pe>KHMa 3XHMH BHAaMH. 

HeKoxopaa neonpeAejieHHocxb b oScy^KAemm 3 xhx BonpocoB sacxaBHJia iiac 
B 6ojiee mnpoKOM oSbeMO, aeM 3xo AeJiaJiocb paiiee, npHMeiiHXb KOJiHaecxBeHHbie 
MexoAbi ajih HCCJieAOBaHHH AneBHOH AHHaMHKH 3JieMeHX0B BOAHoro pe^Kima pacxe¬ 
HHH. Bbijia nocxaBjiena saAaaa blihchhxl, ox aero saBHcax: 1) nojio>KeHHe anpo^aa 
(BpeMH, B Koxopoe (J)yHKij;HH npHHHMaex MaKciiMajibHbie aHanenHa) b AHeEHtix pnx- 
Max xpaHcnnpaAHH; 2) (J)opMa ahgbhhx KOJieSaHHH xpaHcnHpaij;HH, boahobo ag^ee- 
AHxa H OBOAHeHHocxH JiHCXbeB; 3) CHJia CBaan ahgbhhx phxmob 3xhx ojieMeHxoB boa- 
hobo pe>KHMa c (|)aKxopaMH cpeALi. PaSoxy no Hayaennio boahobo pe>KHMa pacxeHHH 
upoBOAHJiH B K0BbijibH0-pa3H0xpaBH0-B0Cxpeij;0B0M cooSmecxBe HacxoameH cxenii 
B BocxoHHOH HacxH MHP. OSbeKxaMH HaSjiiOAeHHH SbLTiH cjieAyiomHe bhah: Stcpa 
krylovll, Leymus chinensis, Artemisia frigida, Iris dichotoma, Pulsatilla turczani- 
novii H Potentilla tanacetifolia. MexoAHKa c6opa MaxepnajioB h xapaKxepiicxHKa 
ycjioBHH npoH3pacxaHHa SoJiee noApoSno onncanH panee (IIIepeMexbeB, JKapxaji- 
caHxan, 1989). 

^(jia onpeAOJieHHa noao^Kenna aKpo(|)a3 b AneBiiHx pnxMax xpancnapaAiiH 6biji 
npHMeneH KocHHop-anaaiia (EMejibanoB, 1976). OopMa AneBHbix KoaeSamiH nccae- 
AOBana c homoialk) Oypbe-aHajmaa. AaBopnxM ii npoBpaMMa ajih peajiMsaAHH 3xobo 
anaansa na 9BM 6umi saHMCXBOBaHbi h 3 paSoxbi P. C. PoaenSepBa (1985). /]^aa 
anaanaa CBasen oaeMeHxoB boahobo pea^HMa c (|)aKxopaMH cpeAH 6bia HcnoabsoBan 
napHbiH H MHOJKecxBeHHLiH KoppeaaAHOHHHH anaaiia. IlpHBeAeHHbie b paSoxe 
K03(|)$Hij;HeHXbi KoppeaaAHH AOCxoBepiibi na AOBepiixeabHOM ypoBHe P=0.95. 

PesyabTaxM h oScyacAenne 

IIoaoaceHHe aKpo(|)a3 b AneBHbix pnxMax xpaHcnnpaAHH, KaK noKasaan iiaSaio- 
AGHHa, aaBHCHx ox (|)aKxopoB cpeAH. V 2 h 3 iiayaeHHbix naMH bhaob {Stipa krylovii 
H Leymus chinensis) noao>B:eHHe aapo^aa KOHxpoanpyexca b xoh nan hhoh cxeneiiH 
xeMnepaxypoH B03Ayxa. V ocxaabHbix bhaob aKpo(J)a3bi AneBHbix phxmob xpancnn- 
paAHH CMeiAaioxca hoa BOBAencxBHeM Ae$nij;Hxa BaaamocxH BoaAyxa (pnc. 1). 
yBeanaeKHe xeMnepaxypbi nan Ae$nij;Hxa BaaamocxH BosAyxa hphboahx k CMeiii,e- 
HHK) aKpo^aa iia 6oaee noaAHne aacbi Ana y Stipa krylovii (pnc. 1, a), Leymus 
chinensis (pnc. 1 , 6) h Iris dichotoma (pnc. 1, e), Stipa krylovii HMeex HanSoabinyK) 
(h3 3XHX 3 bhaob), ho hg OHGHb xGCHyK) CBa3b (K03(|)$Hii;HeHx KoppeaaAHM r=0.635) 
noao/KGHHa aKpo(|)a3 c xeMnepaxypon BoaAyxa. SaBHCHMocxb noao^Kenna aKpo(|)a3 




PhC 1. 3aBHCHM0CTL HOJIOJKeHHH aKpO(J)a3 B flneBHHX pHTMaX TpaHCnHpau;HH OT (j)aKTOpOB 
cpeflbi y Stipa krylovii (a), Leymus chinensis (6)^ Iris dichotoma (e), Artemisia frigida (e), Po- 
tentilla tanacetifolia (d) h Pulsatilla turczaninovii (e). 

no ocH aSci^Hcc: cpeAHeflHCBHbie BCJiHqHHbi xcMnepaTypH, °G (a, 6 ) h ne^Hi^HTa BJiawnocTH Bosflyxa, m 6 {e—e)'^ 
no OCH opAHHaT — aKpo^asbi ahcbhwx phtmob TpancnHpaAHH, h. 


OT (|)aKTopoB cpeji;H y Leymus chinensis (r= 0.524) h Iris dichotoma (r~ 0.520) ne- 
CKOJiBKo cjiaSee h hocht CKopee xapaKxep TeHji;eHij;HH. 9 to moh^ot oSBHCHHTbCH, 
no-BHji;HMOMy, tom, hto y nepeTOCJienHLix bhji;ob hmoiotch CTpyKTypHBie a^anTai^m 
K yBejiHHeHHK) TOMnepaTypLi h cyxocTH BOB^yxa. Y Stipa krylovii 3to onenb ysKne, 
njioTHocKJiaAbiBaiomHecH jihctbh. ^obojibho ninpoKne jihctbh Leymus chinensis: 
MoryT CBepTHBaTbCH b TOHKHe, njiOTHLie TpySKH npn ycHJiOHHH cyxocTH BOB^yxa, 
HTO 3$$eKTHBH0 peryjiHpyoT TpaHcnnpHpyiomyK) noBepxHOCxt pacTennH. Iris' 
dichotoma HMeex SojibmoH oSbom BOAoaanacaiomeH napenxHMH, oto, BepoaxHO, 
AOJiaoT pacTeHHH 3Toro BHji;a Sojiee HeaaBHCHMLiMH ot KOJieSanHH (J)aKTopoB cpeji;Li. 

IlepeTOCJieHHLix CTpyKxypHLix ocoSenHOCxen jinmoHLi hjih hmoiox b ropaa^o 
MeHbmen cxenenn 3 ji;pyrHx BHji;a: Artemisia frigida (pnc. 1, e), Potentilla tanaceti¬ 
folia (pnc. I, d) VL Pulsatilla turczaninovii (pnc. 1, e). 3xhx bhji;ob xapaKxepHa. 
6ojiee xecHaa saBHCHMOCxb nojio>KeHHH anpo^aa b j^hobhhx pnxMax xpancnapauHn 
ox xaKoro $aKxopa cpeji;Li, Kan ;];e(|)Hij;Hx BJia>KHocxH B03ji;yxa (K03(J)$Hij;HeHXLi Kop- 
pejiHij;HH paBHLi cooxBexcxBeHiio —0.805, —0.729, —0.833). TaKH^e cyin;ecxBeHHLiM 
oScxoHxejibcxBOM HBJiaexcH xo, axo ycHJieHHO cyxocxH Boa^yxa BLi3LiBaex CMomeHiie 
aKpo$a3 AHeBHLix phtmob xpaHcnHpaij;HH y ji;aHHHx pacxeHHH na paHHHe yxpeHHiie 
aacH. IloAoSHLie $aKXLi aacxo oxMeaaioxcH HccjioAOBaxejiHMH b apii^HBix h KpaiiHe- 
apn^HLix ycjTOBHHx npoH3pacxaHHH (cm.: CBemHiiKOBa, 1979). 

OopMa ;^HeBHbix KoaeSaHHH ojieMeHxoB bo^hoxo pe>KHMa noHHMaexca a^ecb Kan 
peayjibxax cynepno3Hij;HH rapMOHUK c tomh hjih hhlimh nepno^aMH (b ;i;aHHOM cjiy- 
aae c nepno^aMH 12, 6, 4, 3, 2.4 h 2 a). npeoSjiaAaiine b j^hobhlix pnxMax ojieMeii- 
xoB Boji;Horo pe>KHMa rapMomiKH c KaKHM-JinSo h 3 ynaaaHHHx nepHO^oB h onpe- 
^ejiaex $opMy ahobhlix KOJieSanHH. ^jih npHMopa na pnc. 2 noKaaano, Kan bojih- 
HHHa AOJiH ji;HcnepcHH rapMOHHKH c xgm hjih hhhm nepnoji;oM (b ji;aJibHeHineM — 
MOmHOCXb rapMOHHKH) B J^HCHOpCHH HCXOJi;HOrO pH^a BJIHHOX Ha (J)OpMy AHOBHLIX 
KOjieSaHHH. BojibmaH no cpaBHennio c ^pyrHMH MomHocxb 12-HacoBOH rapMOHHKH 
(Z)i 2 —78 %) onpenejiaex KynojiGoSpaanyio $opMy ji;HeBHoro pnxMa xpaHcnHpaij;HH 
Stipa krylovii (pnc. 2, a). yBejiHaenne moboihocth O-nacoBOH rapMOHHKH 
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PhC. 2. SaBHCHMOCTL (j)OpMH flHeBHHX 
KOJie6aHHH HHTeHCHBHOCTH TpaHCHH- 
pai];HH Stipa krylovii ot moiii;hocth 
12-, 6-, 4-, 3-, 2.4- H 2-HacoBHX 

rapMOHHK. 

a — 12-HacoBaH rapMOHHKa HMeeT Haadojib- 
inyio MomnocTb (Di2=77.9 %, 9 VIII 1985); 
6 — 6-qacoBaa rapMOHHKa hmcct HanSojib- 
inyio MomHOCTb, HccKOJibKO MCHbinyio — 12- 
H 3-qacoBbie rapMOHHKH (Do=40.9 %, Dx 2 = 
= 23.4 %, D 3 = 17.7 %, 9 VII 1984); e — 
HanSojibinyio MomnocTb HMeeT rapMOHPiKa 
c nepHOflOM 2.4 qaca ( 05 , 4 = 52.0 %, De= 
=24.8 %, Di 2=2.1 %, 13 VIII 1985). Ho 
ocH aOcpHcc — qacbi cyTon; no och opah- 
HaT —HHTeHCHBHOCTb TpaHCHHpapHH, r/r*q. 


Phc. 3. HsMGHeHHH MomHOCTH 12-qa- 

COBOH rapMOHHKH TpaHcnHpau;HH Ley- 
mus chinensis (a), Artemisia frigida 
(6) H Potentilla tanacetifolia (e) b 
CBH 3H C HSMeneHHHMH BJia>KHOCTH B03- 

Ayxa. 

no OCH aOcpHCC — Ae^HipiT BJiaJKHOCTH B03- 
Ayxa, m6; no och opAHHaT —MOnpiocTb 12 - 
qacoBoft rapMOHHKH, %. 


=40.9 %; Z)i2=23.4 %) npH^aeT ^HOBHOMy xoji;y TpaHcnnpai^HH bha kphboh 
c AByMH MaKCHMyMaMH H AHeBHLiM CKHn^GHHeM HHTeHCHBHOCTH npoii;ecca (pnc. 2, 6). 
<r[yjibCHpyioin;aH» KpHBaa hjih KpHBaa c necKOJibKHMH MaKCHMynaMH b ;i;HeBHOM 
xo^e npoii;ecca BHBBana npeo6jiaji;aHHeM rapnoHHKH c nepnoAOM 2.4 naca (pnc. 2, e; 
Z>2.4=52 %; DQ=2i.8 %; Di2=2A %). Hajin^ne b ^HeBHHx pHTMax ajieMenTOB 
BOji;Horo pejKHMa rapMOHHK c nepno^aMH Menbine 12 h (ne cBHsaHHLix hbho c nepn- 
oaothoctbk) ^aKTopoB cpeABi) oSycJiOBJieno, bobmojkho, BHyTpeHHHMH (anAoren- 
HHMH) piITMaMH (j)H3HOJIOrHHeCKHX H SnOXHMHHeCKHX HpoioieccoB., 

PacHCTH HOKaaajiH, hto ochobhoh BKJiaA b ^opMnpoBaHHe ji;HeBHLix phtmob 
ajiejHeHTOB boahoto pencHMa pacTennH bhocht 12-HacoBaH rapMOHHKa. IIoaTOMy 
MLi HCCJie;i;oBaJiH cesonnyio A^HaMHKy moih;hocth HMenno 3toh rapMOHHKH. 

H3 JiHTepaTypHBix ^aHHUx, npnBe^eHHLix BLinie, cjie^yeT, hto $opMa ji;HeBHHX 
KOJieSaiiHH (a CTaJio Shtb, h Moni;HocTb 12-HacoBOH rapMOHHKn) ji;ojnKHa H3MeHHTbCH 
onpe;i;ejieHHi>iM oSpaaoM npn H3MeHeHHH ycjioBHH nponapacTaHHH. O^HaKo, no na- 
niHM )3;aHHbiM, BjiHHHHe ^aKTopoB cpe^H Ha ceaoHHyio ^HHaMHKy moh^hocth 12-Haco- 
BOH rapMOHHKH HpOHBJIHeTCH BBCBMa He0AH03HaHH0. B HeKOTOpLIX cJiynaHX y^a- 
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Phc. 4. MsMeHeHHH moii];hocth 12-HacoBOH rapMOHHKH b ahbbhhx phtmbx TpaHcnnpauiHH Stipa- 
krylovii (a), Leymus chinensis (6)^ Artemisia frigida (e), Iris dichotoma (a), Pulsatilla turczani- 
novii (d), Potentilla tanacetifolia {e) b cbhsh c HaMeneHHHMH BJia>KHOCTH uo^iBbi. 

no ocH aSci^Hcc — BjiajKHOcTb noqBH, %; no och opAHHaT — MomnocTb 12-HacoBOti rapMOiiHKH, %. 


exCH BHHBHTb SoJIGG HJIH Menee npOCTLie BaBnCHMOCTH $OpMH Ji;HeBHLIX PHTMOB 
TpancnnpaiiiHn ot ji;e(|)Hii;HTa BJia/KHocTH B03ji;yxa. Tan, y Leymus chinensis Moni,- 
HocTb 12-nacoBOH rapMonnKn b ji;HeBHOM phtmg TpaHcnHpaij;HH yBejinniiBaeTcn c yBe- 
jinnenneM Bjia>KHocTH B03ji;yxa (pnc. 3, a). TaKan >Ke Kaprana HaSjiiOAaeTCH y Arte¬ 
misia frigida (pnc. 3, 6) n Potentilla tanacetifolia (pnc. 3, e), Oji;HaKo y AByx no- 
cjie^HHX BHji;oB 3Ta aaBHCHMOCTb npocjie>KHBaeTCH tojibko npn Bejimnnax ji;e$Hii;HTa 
BJiaJKHocTH B03ji;yxa Menbme 20 m6. Ilpn yaejinnennH axoro noKaaaxeJiH ao 30 m6 
npoHCxo;i;HT KaK 6li c6oh pnxMa h peanoe yBejinnenne moh^hocth 12-nacoBOH rapMO- 
HHKH Tpancnnpai^HH, nxo b Sojitmen CTenenn othochtch k Artemisia frigida 
(pnc. 3, 6 ). 

HsMenennH Moni,HOCTH 12-nacoBOH: rapivionnKH j^hgbhhx phtmob TpaHcnHpaij;HH 
H peajibHoro Bo^Horo ji;e$Hij;HTa npn HBMenenHHx Bjia>KH0CTH nonBLi y scex nay- 
nennbix bh^ob iiMeiOT nonxii nepnoj^nnecKHH xapaKxep (pnc. 4, 5). Tanan n«e 
naMHKa naSjiiOAaeTCH n ji;jih (|)opMLi ^neBHLix phtmob 0B0ji;HeHH0CTH jiHCTbOB. 
HaMeneHHH TOMnepaxypH BOB^yxa xaKH^e conpoBo>Kji;aK)TCH nepnoAHHecKiiMH hbmo- 
neHHHMH MOni;HOCTH 12-HaCOBOH rapMOHHKH B ^HOBHHX pHTMaX XpaHCnHpaij;HH. 
(pnc. 6) H Boji;Horo ji;e$Hi];HTa (pnc. 7). Co3ji;aeTCH BnenaxjienHe, nxo ne (|)aKxopi>i 
cpeALi BJiHHiox na $opMy j^hobhlix KOJieSannH, a caMH paoxennH anxiiBHo peryjin- 
pyiox CBOH (|)H3HOJiorHHecKHe npoij;eccLi, npHcnocaSjiHBaacB k HBMOHHiomHMCH 
ycjioBHHM npoH3pacxaHHH. XIojiyneKHLie ji;aHHHe noMoraiox oSbhchhtb, nonoMy 
oji;Ha H xa $opMa ahobhlix KOJieSanHH ajiOMenxoB Bo^noro pe>KHMa Ha6jiioji;aexcH 
B pasHLix ycjioBHHX nponapacxaHHH h pasHHO $opMLi j^hobhlix piixMOB — B Sojiee 
HJIH Menee cxo^hlix ycJioBHHX. Ecjih Bepno, nxo $opMa mneBHHx pnxMOB oxpa^Kaex 
KaKHe-xo BHyxpenHHe peryjiHxopnbie npou;eccLi, xo cxanoBHxcH hokhthlim, nxo npo- 
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PhC. 5. MSMeHeHHH MOmnOCTH 12-HaCOBOH rapMOHHKH B flHGBHHX pHTMaX peaJILHOrO BOAHOrO 
Ae^HAHTa Stipa krylovii (a), Leymus chinensis (6)^ Pulsatilla turczaninovii (e), Artemisia fri- 
gida (g), Iris dichotoma (5), Potentilla tanacetifolia {e) b cbh3h c HSMeneHHHMH BJiawHOCTH 

nOHBH. 

no OCH aSCBiHCC — BJiaJKHOCTb HO^bl, %\ HO OCH OpAHHaT —MOmHOCTb 12-qaCOBOfi: rapMOHHKH, %. 


HBJieHHe TOH HJIH HHOH HX $OpMLI HaSjnOAaTGJIH (hO HG A^IH paCTeHHH) — HBJie- 
HHG cjiynaHHoe, ne CBHsaHHoe KaKon-jinSo oAHoanaHHOH h AocTaTonno npocTOH 
aaBHCHMOCTBK) C H3MeHeHHHMH 3KOJIOrHHeCKOH oScxaHOBKH. 

Cnjia CBHsn ahgbhlix phtmob TpaHcnHpaAHH, peajibHoro boahoio Ae$Hn;HTa h 
COAep>KaHHH BOABI B JinCTbHX paCXeHHH C AHeBHLIMH KOJieSaHHHMH (|)aKTOpOB CpeABl 
(ocBemeHHocTH, TeMnepaxypH h Ae^HAHxa BJia>KHocTH B03Ayxa), KaK npaBHJio, 
AOBOJIbHO BLICOKa. Ko3(|)$HIi;HeHTLI MHO>KeCTBeHHOH KOppeJIHAHH (R) HaXOAHTCH 


KO^(^)(^)H^HeHTblKOppeJIa^HHMe«Ay 3aBHCHMOCTLK)3JieMeHTOBBOAHOrO pejKHMa OT (j)aKTOpOB CpeAbI (R) 
H MOlAHOCTbK) 12-qaCOBOH rapMOHHKH (D) B AHOBHblX pHTMaX 3THX 3JTeMeHTOB 


noKasaTCJiH 

Bhah 

Stipa 

krylovii 

Leymus 

chinensis 

Artemisia 

fHgida 

Iris 

dichotoma 

Pulsatilla 

turczaninovii 

Potentilla 

tanacetifolia 


0.768 

0.729 

0.802 

0.635 

0.849 

0.799 

“^PBA—^PBA 

0.536 

— 

0.712 

0.783 

— 

0.728 

^GB~^GB 

0.553 

0.598 

0.740 

0.536 

0.844 



IlpHMeqaHHe. — cbhsb mohcaY K03(i)(|)HAHeHTaMH MHOwecTBennoH Kop- 

peJIHAHH AHeBHLiX KOJieSaHHH HHTeHCHBHOCTH TpaHCHHpaAHH H MOIll,HOCTBIO 12-qaCOBOH rap¬ 
MOHHKH TpaHcnnpaAHH; — -^pba» ^GB — ^GB — peajiBHoro boahofo 

Aet{)HAHTa h coAepjKaHHfl boabi b jihctbhx cooTBeTCTBenno; nponepK oaHanaeT OTcyTCTBHe 
CTaiHCTHqeCKH AOCTOBepHOH CBH3H Ha AOBepHTejIBHOM ypOBHe P=0.95. 
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PhC. 6. HSMeHGHHH MOmHOCTH 12- 
HacoBoii rapMOHHKH b flneBHHx pnx- 
Max TpaHcnHpan;HH Stipa krylovii (a), 
Iris dichotoma (6)j Potentilla tana- 
cetifolia {e) b cbhsh c HBMeneHHHMH 
TeMnepaxypu Bosflyxa. 

no ocH aSci^Hcc — cpejiHeAHCHHaa Teamepa- 
Typa Bosnyxa, °G; no och opAnnaT — Mom- 
HOCTb 12-HaCOBOfi rapMOHHKH, %. 


Phc. 7. HBMeneHHH moiii;hocth 12- 

HaCOBOH rapMOHHKH B flHGBHHX pHT- 
Max peaJiLHoro BOflHoro p;e(j)Hu;HTa 
Stipa krylovii (a), Leymus chinensis 
(6) H Iris dichotoma (e) b cbhsh c ms- 
MGHeHHHMH TGMHGpaTypH BOSflyXa. 

no OCH aOcHHcc — cpeAHeAHCBHaH Teivinepa- 
Typa BOBAyxa, °G; no och opAHnaT — ivioni- 
HOCTb 12-qacoBOfi rapMOHHKH, %. 


B npe^ejiax 0.5—0.9. Anajins noKaaaJi, hto ceaoHnaH AnnaMHKa R ne CBHaana 

C H3MeHeHHHMH yCJIOBHH npOH3paCTaHHH n B03paCT0M paCTeHHH. 

BMeCTG C TGM CpaBHeHHe Ce30HH0H Ji;HHaMHKH K03$$HIi;HeHT0B MHO>KeCTBeHHOH 
KOppeJIHIj;HH (i?) H Ce30HII0H ^HHaMHKH MOmHOCTH 12-HaCOBHX rapMOHHK (D) 
J];HeBHHX PHTMOB TpaHCHHpai^HH, BOAHOIO Ji;e$HIi;HTa H OBOAHennOCTH JIHCTbeB no- 
Ka3aJio, HTO Me>Kji;y hhmh noHTH bo Bcex cjiy^aax cymecTByex ji;oBOJibHo Tecnaa 
CTaTHCTHaecKaa CBaab (cm. Ta6jiHii;y). Sxa CBaab Bcerjia nojio^KHTeJibna ii CBH^eTejib- 
CTByOT O TOM, HTO (|)OpMa AHOBHHX KOJIoSaHHH aJieMOHTOB BO^HOIO poa^HMa OKa3H- 
BaeT cymecTBennoe BJiHanae na CHJiy hx cbhbh c ^aKTopaMH cpoAH, t. e. aoM 6oJib- 
man BKJiaA b ^opMapoBanae ^neBHLix phtmob bhocht 12-aacoBaa rapMOHHKa, 
TOM CHJibnee aaBHCHMOCTb HaMenenaH noKaaaxeJiea Bo^aoro pe>KaMa ot (|)aKTopoB 
cpe^Bi. 

TaaaM oSpaaoM, o6o6ni;aa a3Jio>KeHHHe BHme $aKTH, mo>kho npeji;noJio>KaTB, 
aTo paaHooSpaaae $opM j^hgbhhx KOJieSanaa aaeMeaxoB Bo^noro pe>KBMa hbjih- 
OTca oTpa^KenaoM BHyxpeHHHx peryjiaxopHHx npoii;eccoB y pacTeana, b peayabTaxe 
aero cooTBeTCTByK)ai;aM oSpaaoM aaMeaaeTca cajia CBaan axax ajieMeaxoB c (J)aKTO“ 
paMa cpeAbi. Oji;aoa h 3 npaaaa, BH3LiBaK)ai;HX xy HJia nayio peaKii;HK) pacxeaaa 
na H3MeaeaHH aKOJioraaecKoa oScxaaoBKa, MOJKex Shxb CMeai;eaHe aapo^aa ji;aeB- 
HHx paxMOB xpaacaHpan;aa no^ B03ji;eacxBHeM ^aaxopoB cpejiH. 

Abxop SjiaroAapea H. H. HaMaajioBoa aa KoacxpyKxaBayio Kpaxany. 


- 1/2 7 BoTaHHHecKHft Htypnan, Ks 4, 1990 r. 
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(BACIELAHIOriTlTA) 

A. I. MOYISEEVA, T. L. NEVRETDINOVA. THE NEW FAMILY 
AND GENUS OP FRESH WATER DIATOM ALGAE (BACILLARIOPHYTA) 

OnHcaHo HOBoe cgm. Aulacosiraceae, BKJiio'taiomec Aua pofla, h 3 KOTopHX o^hh pofl — 
Alueolophora — HBJiHeTca hobhm. Oh npeAcxaBJieH hgthplmh BHAaMn, panee othochmhmh k pofly 
Aulacosira. Ochobhhm npHSHaKOM HOBoro po^a HBJiaeTca HajinHiie KaMcp-ajiLBeoJi, nceBfloajiBBeoJi 
H nceBj^ocenx. 

Po?ii Aulacosira Thw. 6liji Bw^ejieii G. Thwaites (1848) h3 poji;a Melosira Ag., 
no3AHee oh CHOBa 6 hji oSTbej^imeH c poji;oM Melosira (Hustedt, 1930) ii Jinnib cpaBHH- 
TejibHo He^aBHo bhobb BoccxaHOBjieii (Simonsen, 1979). 

TaKcoHOMHHecKaa caMOCTOHTejiBiiocTb po^a Aulacosira nojiyrajia b HacTOHiD,ee 
speMH ji;ocTaTOHHo ninpoKoe npHanaHHe: k Heny OTHeceno 6ojiee 50 bhji;ob, npoBO- 
AHTCH HByneHHe HX MOP^OJIOFHH C nOMOmBIO aJieKTpOHHOH MHKpOCKOHHH (9M), 
npoAOJOKaeTCH ji;ajiBHeHmaH peBH3HH CHCTeMaTHHecKoro nojioH^eHHH bh;i;ob, ocTas- 
HiHxcH B oSbeMe poAa Melosira Ag. s. str. (Simonsen, 1979; Crawford, 1981; Moh- 
■ceeBa, 1981, 1986). 

CpaBHHTejiBHo-Mop^oJiornnecKoe Haynenne coBpeMeiiHBix h BLiMepmnx npecHo- 
boji;hhx bh^ob, othochmhx k Melosira, BBiHBJieHHHe ocoSemiocTH hx yjiBTpacrpyK- 
TypLi H anaJiHB 9BOJiK)n;HOHHOH HanpaBJieHHocTH b paBBiiTmi no3BOJiHJiii b nocjieff- 
HHe roji;H ne tojibko nonojiHHTB hobbimh npeACTaBiiTejiHMH poji; Aulacosira, ho h o6o- 
CHOBaTB npHHaji;jie>KH 0 CTB neKOTopLix npecHOBOAHLix bhji;ob k poAy Paralla Heib. 
(MoHceeBa, 1986; MonceeBa, FenKaji, 1987). 

Ha rpex po^oB, BHji;eJieHHLix b nanecTBe caMOCTOHrejiBHHx na po^a Melosira Ag. 
s. ]. — Paralia Heib., Melosira Ag. s. str., Aulacosira Thw. — tojibko nocjieji;HHH 
oSBe^HHHeT bhji;li HCRjiionriTejiBHo npecHOBo^Horo npoHCXo>Kji;eHHH, ji;Ba ^pyrnx 
po;i;a BKJHonaiOT npeji;cTaBHTejieH paajiHHHOH aKOJiornnecKOH npHHaji;Jie>KHOCTii. 

Bhah poAa Aulacosira ;i;ocTaTOHHO hotko oSocoSjiohh h no Mop^ojiornnecKHM 
npH3HaKaM. G noMomBio 9M y hhx ycTanoBJieH ii;eJiLiH pa^ OTJiHHHTejiBimx ocoSen- 
HOCTOH B CTpoeHHH H pacnojio>KeHiin Ha CTBopne nopoH^HLix apeoji, kojibi^obh^hoh 
j^Ha$parMH, ji;Byry6Hx BHpocTOB, coeAHHHTejiBHHX mnnoB h t. A- A^HHyio rpynny 
BH^OB oTJiHHaeT HajiHHHe Ha CTBopne cneii;H(j)HHecKHx oSpaaoBannH b bhji;© menKH, 
KOJiBi^eBOH 6opo3ji;Li H KOJiBUjeBH^HOH ji;Ha$parMLi, a TaK>Ke cBoeoSpasHHH cnocoS 
coejijmeHM.fl KJieroK b kojiohhh c noMomBio coeAHHHxejiBHHx mnnoB paajiHHHofi 

4)OpMH. 

R. Simonsen (1979) npe;njiaraeT othochtb pofl Aulacosira k ceM. Thalassiosira- 
ceae, oahoko c 9thm Tpy^Ho corjiacHTBca, nocKOJiBKy 9 tot poA Jinmen tbkhx ochob- 
Hbix npHanaKOB ceMencTBa, Kan kojibao bhpoctob c onopaMH, THHHHHHe jioKyjiap- 
HBie apeojiH c sejiyMOM na BHyTpenneH noBepxnocTH ctbopkh, aaMKHyxBie bhpocth. 
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nocTOHHHbie noHCKOBLie oSoakh, coeAHHeHHe kjigtok b kojiohhh c noMOin,bK) cjih- 
3HCTLIX HJIH BLipOCTOB C OHOpaMH. 

KaK bhji;ho h3 Bcero CKa 3 aHHoro, Mop(J)OJiorHHecKHe npH3HaKH bhji;ob po^a 
Aulacosira CBHji;eTejibCTByK)T o ji;ocTaTOHHo blicokoh CTenenn hx cBoeo6pa3HH h noA“ 
TBep>Kji;aK)T BHCKa3aHHoe naMH panee npeji;noJioH^eHHe o bo3mo>khocth BLi^ejieHHH 
3T0H rpynnbi bhji;ob b caMocTOHTejiBHoe ceMencTBo (MoHceeBa, 1986). 

Heji;aBHo npoBeji;eHHoe c noMombio cKanHpyiomero aJieKTpoHHoro MHKpocKona 
(G9M) HCCJieji;oBaHHe bhji;ob Aulacosira jouseana (Moiss.) Moiss. h A. areolata 
(Moiss.) Moiss. noKaaajio, hto napH^y c npHanaKaMH, cbohctbohhhmh npeji;cTaBH- 
TejiHM ji;aHHoro poji;a (cnoco6 coe;i;HHeHHH kjiotok b kojiohhh, naJiHHHe menKH,. 
KOJibij;eBOH 6opo3ALi H KOJii>ii;eBHAHOH ji;Ha^parMLi), bth bh^h oSjia^aioT nacTOJiLKo 
Cyni;eCTBeHHHMH OTJIHHHTOJIbHLIMH HOpTaMH, HTO HX D;eJieC006pa3H0 BHJi;eJIHTb B HO- 

bhh poA Alveolophora. 

Hh^KO npHBOAHTCH OHHCaHHe HOBOrO CeMOHCTBa H BKJIIOHaeMOrO B Hero HOBOrO 

poji;a. 

Aulacosiraceae Moiss. fam. nov. 

Gellulae spinis ligantibus in colonias filiformes conjunctae. Frustula cylin- 
drica cingulo praedita vel eo destituta. Valvae lepio- et pachydermaticae, rotun- 
dae, ovales ve] triangulari-ovales, partibus centrali ac peripherica structura aeqiia- 
libus vel diversis. Areolae poroides velo in stratum basale immerso vel exteriore, 
vel pori interdum adsunt. Valvae parte frontal! areolis porisve irregularibus vel 
tantum marginalibus, rarius areolis radialiter vel tangentaliter seriatis vel rete 
continuum formantibus praeditae, parte peripherica limbo incluso areolis con- 
formibus vel poris vel alveolis, pseudoalveolis et pseudoseptis donatae, ad limbi 
marginem collo, sulco anulari ac diaphragmate anulari praeditae. Riihoportulae 
facie valvae interiore tubulos breves vel tubercula minuta, fissura praedita prae- 
bentes, anulatim ad limitem diaphragmatis anularis vel basi alveolorum, pseudo- 
alveolorum vel in septis eorum sitae. Spinae ligantes difformes. 

Typus familiae: genus Aulacosira Thw. 

KjieTKH COe^HHeHLI B HJIOTHLie HHTeBHJi;HLie KOJIOHHH C HOMOBOIbK) mHHOB. 11BH- 
n;Hpb OT BHCOKO- Ji;0 HH3KOn;HJIHH^pHHeCKOrO, C nOHCKOBBIM o6oJI;KOM, B03HHKaH)m,HM 
oSbihho tojibko b nepnoA BerexaTHBHoro ji;eJieHHH kjiotok, hjih Sea Hero; HHorji;a 
c npoapauHBiM uexJioM b bh^o oSo^kb, ckbo3b kotopbih npocBeunBaer crpyKTypa 
aarnSa. Gtbopkh tohko- hjih TOJiCTocTOHHBie, npuMBie hjih corHyrae no ii;eHTpajii>- 
HOH ocH, KpyrjiBie, cjierKa oBajiBHBie, TpeyrojibHo-oBajiBHBie, rpeyrojiBHBie c mn- 
poKo aaKpyrJiOHHHMH yrjiaMH, hjiockho, BBinyKJiBie hjih BornyTBie, HHor^a c aarnSa 
cjierKa Tpaneij;HeBHAHBie. I^eHTpajiBHan h nepH^epHuecKan hbcth ctbopkh c oah- 

HBKOBOH HJIH paaJIHHHOH CTpyKXypOH. ApOOJIBI nopOH^HHe C BOJiyMOM, HorpyH^en- 
HHM B TOJim,y SaaajiBHoro cjioh hjih hb Hapyn^HOH noBepxHocra ctbopkh, HHorji;a 
HMeiOTCH nopBi. Ha JiHij;eBOH hbcth ctbopkh apeojiBi h nopBi pacnojion^eHBi 6ecno- 
PHAOHHO HJIH TOJIBKO HO KpBK), pe>Ke B TBHrOHI^HaJIBHBIX pHJi;aX HJIH oSpBByiOT 
HjioTHyio ceTB. Hepn^epHuecKaH hbctb ctbopkh c tbkoh n^e CTpyKTypon hjih c kb- 
MepaMH-ajiBBeojiBMH, hjih c nceBji;ocenTaMH h nceBji;oajiBBeoJiaMH. SarnS ctbopkh 
SojiBmen hbctbio bbicokhh, c apeojiaiviH, pacnoJio>KeHHBiMH b npoji;ojiBHBix npuMBix, 
HBKJIOHHHX, CHHpBJIBHBIX HJIH HOHepeUHBIX pH^BX, HJIH C npUMBIMH, HHOr^i;a CJierKB 
HBKJIOHHBIMH pH^aMH HOp, Hepeji;yK)IIi;HMHCH C npOJi;OJIBHBIMH pe6pOBHJi;HBIMH yTOJI- 
meHHHMH Me>KaJiBBeoJiHpHBix neperopoji;oK hjih KpaeB nceBji;ocenT. V Kpan aarnda 
HMeeTCH meHKa h KOJiBii;eBaH 6opo3ji;a, uacTo HeBBipa>KeHHaH iia Hapyn^HOH noBepx- 
HOCTH. Ot OCHOBBHHH KOJIBIj;eBOH 6op03Ji;BI B nOJIOCTB CTBOpKH B^aOTCH mnpOKBH 
HJIH yaKBH KOJiBij;eBHAHaH AHa(|)parMa, rjiBAKan hjih c 4—5 ckbo3hbimh KpyrjiBiMH 
nep(|)opai];HHMH, HHor^a no Hapyn^noMy Kpaio TOKKopeSpncTan. Jl^ByrySHe BBipocTBi 
b BHji;e KopoTKHx TpySoK HJIH HeSojiBmnx SyropKOB co mejiBio, pacnoJio>KeHBi no 
KOJiBii;y Ha BnyTpeHHOH noBepxHocTH aarnSa no rpaHHij;e c KOJiBn;eBHji;HOH j^na^par- 
MOH HJIH B OCHOBBHHH KBMep-ajiBBeoJi, ncoBj^oBJiBBeoji HJIH HB HX neperopo^Kax, 
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HiioxAa oTcyTCTByioT (?). Ha rpaHHii;e jiHD;eBOH hbcth h sarnSa cxBopKH hmgiotch paa- 

HOH $OpMH COeAHHHTGJIbHbie mHEH. Y OTJi;ejIbHLIX BHJi;OB B KOJIOHHHX HaSjIIOAaiOTCfl 

ocoShg «norpaHHHHHe» (Hustedt, 1930) hjih «pa33ejiHTejiLHHe» (Florin, 1970; 
Crawford, 1979) ctbopkh, CHa6>KeHHHe pa3ji;ejiHTejibHHMH mnnaMH — aro ctbopke 
coce^HHx naHij;HpeH c ji;jihhhhmh, oTHocHrejibHo rpySbiMH 3aocTpOHHi>iMH mnnaMii 
H c na3aMH na noBopxHocTH aarnSa, b KOTopLie aaxoAHx ninnH cmo/khlix CTBopoK; 
Ha TaKHx ynacTKax cjihihkom ^jimkhlio kojiohhh Moryx pacna^axtCH na 6ojiee ko- 
poxKHe. HsBecxHLi ayKcocnopLi h cnopLi. 

Hosahhh 9oii;eH (?) — hliho. 

-Thh ceMOHOxBa: poA Aulacosira Thw. 

B cocxaB ceMOHoxBa homhmo xnnoBoro xopomo H3BecxHoro po^a Aulacosira^ 
o6x>eji;HHHK)ni;ero MHoroHHCJiOHHLie bh^li, brjiiohoh hoblih po^ Alveolophora c ho- 
XHpbMH BHJi;aMH. 


Alveolophora Moiss. et Nevret. gen. nov. 

Valvae rotundae vel triangulari-ovales, partibus centrali ac peripherica divor- 
sis. Areolae poroides velo exteriore praeditae, facie frontali rete continuum for- 
mantes vel irregulariter dispositae, vel interdum pori adsunt. Alveoli vel pseudo¬ 
alveoli et pseudosepta in parte valvae peripherica siti sunt. Alveoli foramine 
orbiculari vel elongate, pseudoalveoli in cavum valvae omnino aperti. Rimo- 
portulae facie valvae interiore sitae, tubulos breves vel tubercula fissura praedita 
praebentes, basi alveolorum et pseudoalveolorum vel in septis eorum anulatim 
sitae. 

Typus generis: Alveolophora areolata (Moiss.) Moiss. comb. nov. 
(Melosira areolata Moiss.). 

naHii;Hpb 6ojiee hjih Menee HH3Koii;HJiHHji;pHHecKHH, HHorji;a c npoapauHHM uex- 
JIOM. CxBopKH xojicxocxeHHBje, KpyrJiLie, xpeyroJibHO-OBajiBHLie hjih xpeyrojibHtie 
c mnpoKo aaKpyrjieHHLiMH yrjiaMH, njiocKne. Il,eHxpajii>HaH h nepH^epHuecKan uacxH 
cxBopKH c pa3HOH cxpyKxypoH. HopoHAHHe apeojiBi c Hapy>KHHM BejiyMOM o6pa- 
3yK)x Ha JiHii;eBOH uacxn cxBopKH cnjiomnyio cexb hjih pacnojioncenH pBixJio h hg- 
paBHOMepHO, HHorji;a ii;eHxp SeccxpyKxypHHH hjih c SecnopnAouHo pacnoJio>KeHHBiMH 
HopaMH. B nepn^epHuecKOH uacxn cxBopKH hmoioxch npocxBie hjih cjio>KHBie KaMepBi- 
ajiBBeojiBi HJIH HceBAoajiBBeojiBi h HceB^ocenxBi. Hapy^Knan noBepxHocxB hx c ko- 
POTKHMH paAHaJIBHBIMH pH^aMH HOp Ha JIHIj;eBOH UaCXH CXBOpKH H C npO^OJIBHHMH 

npHMBiMH HJIH cjiGiKB HaKJioHHHMH pH^aMH HB 3arH6e; pH^H Hop nepeMeH^aioxcH 
c pG6poBHji;Ho yxojim,eHHBiMH KpauMH Me>KajiBBeojiHpHHx neperopoAOK h nceB^ocenT. 
C BHyxpeHHGH noBepxHocxH cxBopKH — KanepBi-ajiBBeojiBi c KpyrJiHM hjih oKpyrJio- 
yji;jiHHeHHBiM oxBepcxneM hjih nneioxcH nceB^ocenxBi, cjiyn^amiHe neperopoAKanH 
nceBji;oajiBBeoji. IIIeHKa Sojiee hjih Menee HH3KaH, SeccxpyKxypnaH hjih no canoMy 
Kpaio xoHKopeSpHCxan. KojiBij;eBaH Sopoa^a na napyjKHOH noBepxHocxH o6hhho 
He BBipa^Kena. KojiBii;eBHAHaH Ana^parna SojiBrnen uacxBio ysKan, b BH^e cjierKa 
Bornyxoro b hjiockocxh KOJiBii;a. ^ByrySbie BBipocxBi, b BH^e KopoxKHx xpySoK 
HJIH HeSojiBmnx SyropKOB co m,ejiBK), pacnoJion^eHBi c BHyxpeHHen noBepxHocxii 
cxBopKH no KOJiBii;y b ocHOBannH KaMep-ajiBBeoJi, nceBAoajiBBeoji hjih na hx nepe- 
ropoji;Kax, HHor^a oxcyxcxByiox (?). Coe^HHHxejiBHHe mnoBi paanoH (|)opMBi. 

PoA BKJiioHaex nexBipe BBiMepmnx npecHOBO^HBix njiaHKxoHHBix bh^b. 

T H n p o A a: A, areolata (Moiss.) Moiss. 

Kan BH^Ho H3 npHBeAeHHoro ji;HarH03a, oahhm h3 ochobhhx npHanaKOB ^anHoro 
poji;a HBJinexcH najiHune b nepn^epHuecKOH uacxH cxBopKH KaMep-ajiBBeoji hjih 
HceBAocenx h nceBji;oajiBBeoji. Ilocjiej^HHH xepMHH b ji;HaxoMOJiorHK) bboji;hxch Buep- 
BHe. B OXJIHHHe ox XHHHHHBIX BJIBBeOJI (hJIH KaMOp-aJIBBeOJl), npeACXaBJIHIOmHX 
co6oh c BHyxpeHHen noBepxHocxn cxBopKH HBCxonmne KanepH c paajiHHHOH (|)opMH 
oTBepcxHeM, nceB^oBJiBBeojiBi jinmenH no^oSnoro oxBepcxHH h hojihocxek) ox- 
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KpLiTH B nojiocTb KJieTKH, a SoKOBbiMH neperopofl;KaMH iimx hbjihiotch nceBAO- 
cenTBi, njiocKOH hjih cjierKa HSornyTOH $opMH. 

A. jouseana (Moiss.) Moiss. comb. nov. — Melosira jouseana Moiss., Moh- 
ceeBa, 1971 : 24, TaSji. 1, $Hr. 1—10, TaSji. 13, $Hr. 7—11. — Aulacosira jou¬ 
seana (Moiss.) Moiss., MoHceoBa, 1981 : 126; 1986 : 71. 

GxBopKH KpyrJiHe, 14—30 mkm b ahbm., c nceBAoaJibBeojiaMii h ncoB^ocenTaMH 
B nepn^epH^ecKOH hbcth. Ho Kpaio jiHij;eBOH hbcth CTBopKii nopH b 6oJiee hjih mg- 
Hee npaBHJiLHHx paAHajibHHx pa^ax, 8—10 b 10 mkm, nepeMejKaron^HxcH c ysKHMH 
pe6poBHAHHMH yTOJini;eHHHMH KpaoB HJiocKHx HJIH cjierKa HBornyTHx nceBji;ocenT, 
3 — 4 B 10 mkm; i];eHTp c 6ecnopHji;oHHo pacnoJio>KeHHHMH nopaMH hjih SeccTpyKTyp- 
HLiH. SarnS ctbopkh 4 — 10 mkm blic., c hphmlimh hjih cJierKa naKJioHHHMH pHAaMH 
TaKHx 5Ke, KaK Ha JiHii;eBOH aacTH ctbopkh, nop h peSpoBH^HLix yTOJimennS, 8 — 
10 pHAOB B 10 mkm. IIIeHKa HH3KaH, no caMOMy Kpaio TonKopeSpncTan. Kojtbia;e- 
BH^naH ji;Ha$parMa nemHpoKan. Jl^ByrySHe BLipocTLi (?) na BnyTpenneH noBepx- 
HOCTH CTBOpKH B BHJ^O HeSoJIblHHX SyiOpKOB CO meJIbK), paCHOJIOJKeHHLIX HO KOJIbIi;y 
B ocHOBaHHH nceB^OBJibBeoji HJIH na hx neperopo^Kax. Coeji;HHHTeJibHbie mnnw ko- 
poTKHe, cjierKa pacmHpennbie na KOHii;ax (xaSji. I, 1—10), 

PaHHHH—cpoAHHH MHon;eH — SaSaHKajibe (ji;>KHJiHHAHHCKaH CBHxa), Ilpn- 
MOpCKHH Kpan (KH3HHCKaH CBHTa). KaXO^KH B HOBAHOM MHOIj;eHe KaMHaTKH (apMa- 
HOBCKaH CBHTa) TpeSyioT yTonneHHH. 

Bha no Mop(|)OJiorHH CTBopoK oSnapyn^HBaeT cxoji;ctbo c $opMOH h3 MHoii;eHOBHx 
OTJion^enHH mTaTa An^axo b GIIIA, npHBeji;eHHOH b jiHTopaType noji; HaaBanneM 
Melosira sp. aff. M. jouseana Moiss. hjih Aulacosira sp. cf. M, jouseana Moiss. 
(Bradbury, Krebs, 1982; Bradbury, 1988). OAnaKo ycTanoBJienHH CTerienn 
HX po^CTBa neoSxoAHMo npo^oJUKHTb nanaToe c npuMenenneM 9M Haynenne yjibrpa- 
CTpyKTypbi cTBopoK H naHn;HpH 3toh (jiopMbi H ^aTb ee ji;eTajibHoe onHcanne. 

A. antiqua (Moiss.) Moiss. comb. nov. — Melosira antiqua Moiss., JKyse, 
1963, pnc. 12, 7a—r; Juse, 1966, tab. 1, fig. 1, 2, tab. 2, fig. 1, 2. — Aulacosira 
antiqua {Moiss.) Moiss., MoHceeBa, 1986 : 71. 

Gtbopkh TpeyroJibHo-OBaJibHHe h rpeyrojibHbie c ninpoKo aaKpyrjienHHMH 
yrjiaMH, ;i;jiHHa CToponH 8 — 40 mkm. Ho Kpaio JiHii;eBOH nacTH ctbopkh nopH b ko- 
poTKHX paAHajibHHx pHji;ax, 7—9 b 10 mkm, nepeMejKaiomHxcn c kopotkhmh pe6po- 

BH;i;HbIMH npHMHMH HJIH CJIGIKB HBOFHyTHMH yTOJini;eHHHMH, paCnOJIOH^eHHHMH 
Hepe3 Ka>Kji;bie 2—4 pn^a nop; ij;eHTp SeccTpyKTypnHH, MeJiKo6yropHaTHH. BarnS 
CTBOpKH 4 — 8 MKM BHC., C UpOAOJIbHHMH UpHMHMH pHJi;aMH HOp, 7 — 9 B 10 MKM, 
c TaKHMH nee, kbk na jihi^gboh nacTH ctbopkh, peSpoBH^nHMH yTOJini;eHHHMH. 
IIIeHKa HHBKan, SeccTpyKTypnan. Kojibn;eBHAHaH ji;Ha$parMa ot y3KOH ao aobojibho 
miipoKOH (npeHMyni;ecTBeHHo y mgjikhx aKBeMUJinpoB) c tohkhmh paanoH ;i;jihhh 
peSpbimKaMH no BnemneMy Kpaio. Goeji;HHHTejibHHe mnubi onenb mgjikhg (TaSji. I, 
11 - 16 ). 

PanHHH—cpeji;HHH MHoij;eH — SaSaHKaJibe, Bhthmckog naropbe. 

Ho xapaKTepy CTpyKTypLi jiHii;eBOH nacTH ctbopkh h aarnSa npn HBynenHH b cbg- 
TOBOM MHKpocKone BHji; onenb exo^en c Alueolophora jouseana (Moiss.) Moiss., 
saMGTHo OTJiHuancb B ocnoBHOM (J)opMOH CTBopoK. O^naKo OTCyTCTBHe noKa A^n- 
HLix 9M no yjibTpacTpyKType A. antiqua noBBOJineT roBopHTb o 6jih3octh 3thx bh- 
AOB jiHmb ycjioBHo. 

A. areolata (Moiss.) Moiss. comb. nov. — Melosira areolata Moiss. ex parte 
MoHceeBa, 1971 : 22, raSji. 1, (J)Hr. 12, 13, 16 (?), TaSji. 13, (|)Hr. 3, 4. — Aula- 
cosira areolata (Moiss.) Moiss., MoHceeBa, 1981 : 26; 1986 : 71. 

Gtbopkh Kpyrjibie, 10 — 30 mkm b a^bm. L(eHTp ctbopkh c SecnopnAonno h phxjio 
pacnojioneennHMH nopaMH, 3 — 6 b 10 mkm hjih SeccTpyKTypnHH, no Kpaio — 
KaMepH-aJibBGOJiH c paAnaJibHHMH phabmh nop na HapynenoH noBepxnocTH, o6pa- 
ayioiAHx MeneAy aJibBeojiHpnbiMH neperopoAKaMH KopoTKHe nyuKH, cocTonmne 
H3 3 — 5 pHAOB, nepexoAHni;Hx na aarnSe b npoAOJibnbie h npHMbie; KaMepH-aJibBeoJiH 
npocTLie, 2.5 — 3 b 10 mkm c SoJibmHM oKpyrJiLiM otbgpcthgm. SarnS ctbopkh 6— 
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9 MKM BBic. IIIeHKa HHSKaH, HO Kpaio TOHKope6pHCTaH. KoJibi];eBHAHaH AiTa^parAf^- 
HemnpoKaH. ^ByrySHe BBipocTBi ne oSnapy^KeHLi. Coe;i;HHHTejii>Hi>Te mnnw KopoTK^ei 
jionaTKOBHji;Ho pacmHpeHHLie (tbSji. II, 1—6). ?- 

OjiHroii;eH (?)—panHHH MHoij;eH — IleHjKHHCKaH ry6a; cpeAHHH h noa^HHiS 
MHOi^en — IlpHMopcKHH KpaH (BepxHHH HBCTb npHxaHKaHCKoro ropiiaOHTa H yCTb- 
cyH^yncKaH CBHTa). 

A. bifaria Nevret. et Moiss. sp. nov. — Melosira areolata Moiss. ex parte^ 
MoHceeBa, 1971 : 22, TaSji. 1, $Hr. 11, 14, 17, xaSji. 13, $Hr. 1, 2, 5. 

CxBopKH Kpyrjibie, 10—50 mkm b ^naM. I^eHTp CTBopKH c OKpyrjio-nojinroHajib- 
HbiMH apeoJiaMH, o6pa3yK)m,HMH njioTHyio ceTb hjih pacnojio>KeHHHMH pbixjio, 
c BejiyMOM H3 4—8 3Be3ji;HaTO opneHTHpoBaHHbix mgjikhx nop. Ho Kpaio ctbopkh 
K aMepbi-ajibBeojibi, 5 b 10 mkm, c pHji;aMHnop, crpynniipoBaHHbix na napy^KHon no- 
BepxHocTH jiHij;eBOH nacTii ctbopkh h aarnSa no ABa pn^a MejK^y coceAHHMH uem- 
ajibBeoJinpHHMH neperopo^KaMH. KaMepbi-aJibBeoJibi cjio>KHbie, c OTBepcTneM 
yji;jiHHeHHOH $opMbi h nonepenHHMH neperopo^KaMH. SarnS ctbopkh 5—16 mKm 
BL ic. IIIeHKa 6ojiee hjih Menee HHBKan, SeccTpyKTypnan hjih no caMOMy Kpaio tohko- 
peCpHCTan. Kojibi^eBU^HaH ji;Ha(J)parMa HemHpoKaH. ^ByrySbie BbipocTH na BHyxpen- 
nen noBepxHocTH ctbopkh b BHji;e KopoTKHx xpySoK pacnojiojKenbi no KOJibii;y 
B ocHOBaHHH KaMop-aJibBeoji. Coeji;HHHTejibHbie mnnhi KopoTKHe, JionaTKOBHji;Ho 
pacmnpeHHHe, naxo^HTcn na MejKajibBeojinpnHx neperopoji;Kax no rpaHHii;e 3arH6a 
H jiHi];eBOH nacTH ctbopkh (tbSji. II, 7 — IS). 

T H n: CGGP, nen^KHncKan ry6a, KOHTiinenTajibHbie BepxHe3on;eHOBHe (?)— 
HHn«HeMHon;eHOBbie otjioh^ohhh mecTaKOBCKon tojiiii;h. Kojiji. T. JI. HeBpeTAnnoBon. 

IIpH npocMOTpe MaccoBoro KOJinnecTBa aKseMnjinpoB axoro BHji;a b kojiohhhx 
HHo^;[^a naSjiioAaJiHCb ctbopkh c chjibho oKpeMHennoH jiHii;eBOH nacxbio h Jinmb 
eAHHHHHblMH npEKpaOBblMH HOpaMH Ha HOH ^xaSjI. II, 72, 75), HTO paCCMaxpHBaeTCfl 
naMH KaK BxopHHHoe HBJieHne aKOJiornnecKoro nopHji;Ka h ne BKJHonaexcH b Anarno- 
CTHHeCKHe npH3HaKH BHAa. 

B HOBOH CHCTOMe ^HaTOMOBblX BO^OpOCJieH, npHHHTOH B pyKOBO^CTBO «7I|HaTOMO- 

Bbie BOAopocjiH GGGP. HcKonaeMHe h coBpeMennbie)) (1988, t. II, Bun. 1), onncan- 
Hoe HOBoe ceMOHCTBO paccMaxpHBaexcH noKa b cocxaBe nopHji;Ka Melosirales, o;i;HaKo 
cjieAyex aaMexHxb, hto CBoeoSpaanan Mop^ojiornn naHii;HpH n cxBopoK AHaTOMon 
3Toro ceMOHCTBa cymecTBeHHo oTJinnaex nx ox npej^cTaBHxeJien ji;Byx ji;pyrHx ce- 
MOHCTB, BXOAHmHX B ynoMHHyxbiH nopHji;oK, 

ABTopbi Bbipa>KaiOT HCKpennioio npHBHaxeJibHocTb H. B. ManapoBOH aa ij;eHHbie 
coBexH npH oHHcaHHH HOBbix xaKcoHOB H P. K. XypceBHH 3a Sojibmyio noMoni;b 
npn cbeMKe j^naxoMen c noMombio G9M. 
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HOBBIE TAKCOHBI KJIACCA CENTBOPHYCEAE 
{BACILLABIOPHYTA) 

Z. I. G L E S E R, A. I. M O Y I S E E V A, I. V. MAKAROVA. 

NEW TAXA OP THE GLASS CENTROPHYCEAE {BACILLABIOPHYTA) 

OnncHBaioTCH b Kjiacce Centrophyceae 3 hobhx nopH^Ka h 4 cokahh pofla Paralia, caMOCToa. 
TejiBHocTB KOTopBix ocuoBHBaeTCH Ha HOBHX flaHHHx cpaBHHTejiBHo-Mop^ojiorH^ecKoro anaJIHSa- 

B HGAaBHO OnySjIHKOBaHHOH KJiaCCH^HKaAHH AHaTOMOBbIX BOAOpOCJien CTh- 

aTOMOBHe. . ., 1988 : 31) b nopHAOK Melosirales Sbijih BKJiioHeHLi 3 ceMencTBa: 
Pseudopodosiraceae (Sheshuk.) Gles., Melosiraceae Kiitz. h Aulacosiraceae MoisSr 
HoBHe ajieKTpoHHo-MHKpocKOHHHecKHe AaHHLie, noJiy^eHHLie o Mop^oJiorHH npeA- 
CTaBHxejieH 3thx ceMencTB, hobbojihiot ycTanoBHTb na hx ochobg TaKCOHLi 6oJiee 
BHcoKoro panra. OSnapy^KeHHLie CBoeoSpasHHe npHBHaKH, Kan, nanpHMep, najin- 
HHe SHBejiapHBTx apeoji, najiHHHe pasJiHHHHx cTBopoK b nanitHpe, CTpoenne nepn- 
(J)epHHecKOH HacTH ctbopkh h ee aarnSa, npHAaiOT xapaKTepncTHKe TancoHOB ynn- 
KaJIbHHe nepTLl, nOBBOJIHIOIAHe OlteHHTb hx CneAH^HHHOCTB H BHAeJIHTb B CaMO- 
CTOHxeJIbHLie nopHAKH. 

HhJKG npHBOAHTCH OHHCaHHH HOBHX TaKCOHOB.^ 

Pseudopodosirales Gles. ordo nov. — Ordo Aulacosirales Nikolaev, 1988, 
Bot. >KypH., 73, 4 : 495, p. p. nom invalid. 

Cellulae in colonus filiformibus compactis dispositae, rarius solitariae, termi- 
nales ac intercalares difformes; cellulae spinis marginalibus, elementis ligantibus 
in valvae superficie sitis ac crista marginali conjunctae. Frustula cylindrica vel 
conos duos truncatos imitantia, cincturis vel diaphragmatibus ligantibus anu- 
laribus conjuncta, valvis conformibus vel difformibus. Cellulae intercalares valva 
convexo-excisa superficie costulis plicis costuliformibus, tuberculis, valva vero 
concavo-excisa superficie sulcis, foveis, fossulis notatae; valva extima cellulae 
terminalis superficie elementis ligantibus destituta. Canales porales vel areolae 
bivelares limbo,^ interdum praeterea in area submarginali angusta superficiei 
sitae. Rimoportulae, si adsunt, anulum unum vel duos formantes; processus tubuli- 
formes vel processus tubuliformes polygoni margine superficiei et limbo, interdum 


1 06BOM nopHAKOB M onncaHHe BXOAHm;HX b hmx raKconoB 5yAyT AaHH b cboako «Jl|HaTOMo 
BHe BOAopocjiH GGGP», roTOBHm;eHCfl k usAannio. 

2 Areolae a cl. Grawford (1973, 1975, 1979) in Par alia sulcata (Ehr.) Gl. et in Melosira nummu- 
loides (Dillev.) Ag. detectae velis externo ac interno praeditae areolae bivelares a nohis nomi- 
nantur. 
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limbo tantum anulum unum vel duos formantes vel irregulariter siti. Limbus 
interdum costulis in spinas ligantes abountibus notatus. 

Species marinae, hodie viventes et exstinctae. 

Familia typica: Pseudopodosiraceae (Sheshuk.) Gles. stat. et fam. 
nov. — Pseudopodosiroidea Sheshuk. (IIIemyKOBa-r[open;KaH, 1967 : 177). 

Descriptio familiae Pseudopodosiraceae eadem ac ordinis. 

T y p u s: Pseudopodosira Jouse emend. Vekschina. 

Observatio: ab ordinibus ceteris Centrophycearum Pseudopodosirales 
valvis convexo- et concavo-excisis in frustulis cellularum intercalarium et super- 
ficie elementis ligantibus praeditis, canalibi poralibus, vel areolis bivelaribus (?) 
in limbo praecipue dispositis, processibus tubuliformibus vel tubuliformibus 
polygonis differt. 

KjieXKH B nJlOTHbIX HHTeBHJi;HHX KOJIOHHHX, pe>Ke O^HHOUHHe. B KOJIOHHH MO- 
ryx paBJiHuaTbCH KoneuKHe h HHTepKaJiapHbie kjiotkh. Kjiotkh coeji;HHHK)Tca npn 
noMoni;H KpaeBbix coeji;HHHTejibHbix mnnoB, coeAHHHTOJibHbix aJieMOHTOB na JiHii;e- 
BHX UaCTHX CTBOpOK, KpaOBOFO rpoSHH. IlaHI^Hpb Ii;HJIHHJi;pHUeCKHH HJIH B BHji;e 
ji;Byx yceueHHbix KonycoB, cxBopKH coeAHHHiOTCH noncKaMH hjih KOJibii;eBHMH co- 
eAHHHTejibHHMH ji;Ha(]^parMaMH. Ctbopkh b naHii;Hpe o^HHaKOBHe hjih pasHbie. 
y HHTepKajiapHbix kjiotok na jihi^oboh hbcth pejibe(|)HOH ctbopkh coe^HHHTejibHHe 
ajieMOHTbi npeACTaBJieHbi peSpann, pe6poBHji;HHMH CRJia^KaMH, SyropnaMH, y pea- 
HOH CTBOpKH — 6op03Ji;aMH, yrJiySjIOHHHMH, HMKaMH. y KpaHHOH CTBOpKH KOHOH- 
HOH KJIOTKH KOJIOHHH COej^HHHTOJIbHbie aJieMOHTbl Ha JIHI^OBOH UaCTH CTBOpKH OTCyT- 
CTByiOT. IlopoBHe KanaJibi hjih SnBOJiapHHe apeojibi ^ na aarnSe ctbopkh, HHorji;a 
OHH H B y3KOH UpHKpaOBOH 30He JIHI^OBOH UaCTH. ^ByiySblO BbipOCTbl, OCJIH HMCiOTCH, 
o6pa3yK)T 1—2 KOJibn;a: no Kpaio JiHii;eBOH uacTH ctbopkh h na ee BarnSe, HHorji;a 
na sarnSe Tpy6KOBHji;Hbie hjih MHororpaHHHe Tpy6KOBHji;Hbie BbipocTH, oSpaByio- 
ni;He 1—2 KOJibij;a hjih pacnojio>KeHHbie 6ecnopHji;oHHo. Hnor^a na BarnSe pe6pa, 
nepexoAHmHe b KpaoBbie coeji;HHHTeJibHbie mnubi. 

BHji;bi MopcKHe, peji;Ko npecHOBO^Hbie, coBpeMOHHbie h BbiMepmne. 

TnnoBoe comohctbo: Pseudopodosiraceae (Sheshuk.) Gles. stat. et 
fam. nov,— Pseudopodosiroidea Sheshuk. (IIIemyKOBa-nopenKaH, 1967:177). 

OnncaHHO com. Pseudopodosiraceae cooTBOTCTByoT onncaHHio nopHji;Ka. CeMOHCTBO 
BKJHouaeT 4 poji;a (^HaroMOBbie. . ., 1988 : 31). 

T H n: po;i; Pseudopodosira Jouse emend. Vekschina. 

Ot ApyrHx HopH^KOB KJiacca Centrophyceae nopHji;oK Pseudopodosirales otjih- 

UaeTCH HaJIHHHOM HHTOpKaJIHpHHX KJIOTOK C pOSHOH H peJIbO^HOH CTBOpKBMH, Ha JIH- 
JieBhlX UaCTHX KOTOpHX pa3BHBaiOTCH COe^HHHTeJIbHHe BJIOMOHTH, a TaKJKe paCHO- 
JiOH^eHHOM nopoBbix KanaJioB hjih SnBOJiapHbix apeoji (?) npeHMymecTBOHHo na 3a- 
rnSe ctbopkh h npHcyTCTBHeM TpySKOBHAHbix hjih MHororpaHHbix TpySKOBH^HHX 

BbipOCTOB. 

IlepBHH H HanSoJiee oSmnpHbiH poA btoio coMencTBa — Paralia Heib. emend. 
Gles. (Heiberg, 1863 : 33) — oSbej^HHueT b HacTOHmee apoMH pa3Hoo6pa3Hbie 
B Mop(|)OJiorHHecKOM OTHomoHHH BH^H (Fjiesep, 1984; MoHceoBa, FeHKaji, 1987), 
cpoAH KOTopbix Bbiji;ejiHiOTCH HOCKOJibKo rpyuH, nosBOJiHiomHX pa3ji;eJiHTb poji; Pa¬ 
ralia Ha ceKii;HH. Bo3moh^ho, npn 6oJiee ji;eTajibHOM HCCJie^oBaHHH i];ejiecoo6pa3Ho 
6yAeT Bbiji;eJiHTb H3 po^a hockojibko caMocTOHTOJibHbix poji;oB. Hhjko npHBoji;HTCH 
OHHCaHHH CeKIi;HH. 

Paralia sect. nov. 

Gellulae in colonia spinis ligantibus marginalibus coronulam formantibus 
et elementis ligantibus valvae superficie conjunctae. Facies exterior superficiei 

^ BuflBJieHHHH Crawford (1973, 1975, 1979) y Paralia sulcata (Ehr.) Cl. h y Melosira nummu- 
loides (Dillw.) Ag. oco6hh the apeoji c Hapy>KHHM h BnyTpeHHHM BejiyMOM npe^JiaraercH nasHBaTb 
^HBGJiapHHMH apeoJiaMH. 


8 BoTannqeCKHfi Htypnaji, JVTs 4, 1990 r. 
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concentrice undulata; area media elevata costulis radialibus vel plicis (sulcis) 
costuliformibus praedita, interdum tuberculata area peripherica anulari satangusta, 
structura pro more destituta cincta sub marginalis angusta, areolis bivelaribus 
et costulis tenuibus brevibus praedita, facies vero interior structura destituta. 
Limbus areolis is bivelaribus et saepe costulis sat crassis reticulatis notatus. 
Rimoportulae ad marginem limbi plerumque anulatae; valvae convexo- et concavo- 
excisae area submarginali superficiei spinis ligantibus ac limbi structura plerumque 
diversae. Diaphragma anulare ligans e costulis concentricis plus minusve evolutis 
sulcis interjectis formatum. 

T y p u s: Par alia sulcata (Ehr.) CL 

Kjictkh b kojiohhh coeji;HHHK)TCH npn noMomH Benqa KpaeBLix coeAHHiiTejiLHBix 
munoB H coeAHHHTOJibHLix ajieMOHTOB Ha jiHii;eBLix uacTHx CTBopoK. Hapyumaa no- 
BepXHOCTb JIHIj;eBOH UaCTH CTBOpKH KOHIj;eHTpHUeCKH BOJIHHCTaa: CpeAHHH, npii- 
noAHHTaa aona, c pa^HaJibHHMH peSpaMii hjih pe6poBHji;HLiMH cKJiaji;KaMH, 6opo3- 
ji;aMH, HHorji;a SyropnaMH oKanMJiena ^obojibho ysKon KOJibij;eBOH nepH(J)epHuecKOK 
oSliuho SeccrpyKTypHOH 3ohoh, ysKaa npHKpaeBaa aona c SuBejiapHLiMH apeojiaMU 
H TOHKHMH KOpOTKHMH poSpUMH, oSpaayiOH^HMH HOBOpXHOCTHyiO COTb. BnyTpOHHHH 
noBepxHocTb jiHij;eBOH uacTH ctbopkh SeccTpyKTypnaH. Ha aarnSe SuBejiapHLie ape- 
ojibi H noBepxHocTHaa cexb uacTO na ji;oBOJibHo rpySHx pe6ep. ^Byry&^ie BbipocTbi 
uaiqe Bcero oSpasyior KOJibij;a no Kpaio aarnSa ctbopkh. Pejibe(jt,:.i>te h peanbie 
CTBOpKH o6hHHO paSJIHUaiOTCH CTpoeHHOM npHKpaOBOH 30HLI JIHIj;eBOH UaCTH, xa- 
paKTepoM coeAHHHTOJibHHx mnnoB, crpyKTypon aarnSa. KoJibu;eBaH coeji;HHHTejib-- 
Han ji;Ha$parMa c 6ojiee hjih Menee BHpaH^eHHbiMH KOHi^eHTpHuecKHMH peSpaMH 
H 6opo3ji;aMH Me>Kji;y hhmh. 

T H n: Paralia sulcata (Ehr.) CL 

Tuberculum Gles. sect. nov. 

Cellulae in colonia spinis ligantibus marginalibus coronulam formantibus 
conjunctae. Valva superficie plana vel regulariter subconvexa, tuberculis numerosis 
confluentibus praedita, area submarginali angusta costulis tenuibus brevibus 
reticulatis notata. 

T y p u s: Paralia torulosa Gles. 

KjieXKH B KOJIOHHH COeAHHHIOTCH HpH nOMOIIl,H BeHIj;a KpaeBLix COeji;HHnTeJIbHLIX 
mnnoB. JlHn;eBaH uacTb ctbopkh njiocKan hjih paBHOMepno cjiaSo BbinyKJian c mho- 
roHHCJieHHLiMii SyropKaMH, cjiHBaioiqHMHCH Apyr c ji;pyroM. B yaKon iipHKpaeBOH 
uacTH TOHKHe KopoTKHe poSpa, oSpasyioiqiie noBepxnocTHyio cotl. 

T H n: Paralia torulosa Gles. 

Radialiplicata Gles. sect. nov. 

Cellulae in colonia elementis ligantibus valvae superficie, rarissime praeterea 
spinis ligantibus ac marginalibus conjunctae. Valvae convexo-ac concavo-excisae 
subconformes vel superficie distinctissimae. Valva convexo-excisa costulis radia¬ 
libus longis, interdum dentiformiter incrassatis, sulcis sat angustis interjectis, 
a margine fere oriundis notata, concavo-excisa vero sulcis plus minusve latis margi¬ 
nalibus tantum vel faciem totam occupantibus exarata. Facies interior superficiei 
structura destituta. Canales porales in limbo, raro in area submarginali super¬ 
ficiei siti. Rimoportulae ignotae. Processus tubuliformes vel processus tubulifor- 
mes polygon! in facie interiore limbi irregulariter siti vel anulum unum-duos 
formantes. Diaphragma ligans anulare costatum. 

T y p u s: Paralia sol (Ehr.) Gles. comb. nov. — Galionella sol Ehr. 
(Ehrenberg, 1854, tab. 35A, 22, 12). 

KjieTKH COeAHHHIOTCH B KOJIOHHH UpH nOMOmH COej^HHHTOJIbHLIX aJieMOHTOB 
Ha JIHUeBOH uaCTH CTBOpKH, OHOHb pO^KO TaKH^O KpaOBHMH H COeAHHHTOJILHLIMH 
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mimaMH. Pejibe(J)HLie ii peaiibie CTBopKii no^xH oAHHaKOBLie hjih pesKo oxjiHHaiOTCH 
cxpyKTypoH jiimeBOH ^acxH cxBopKH. Ha pejii>e(|)HOH cxBopKe paAnaJiBHHe 

pe6pa, HHor^a c aySi^eBHAHLiMii yxoJimenHHMH, Hepe^yiomHecH c aobojibho ysKHMii 
6opo3/];KaMH, pe6pa otxo;i;ht nonxii ox Kpaa cxbopkh; Ha peanon cxBopKe 6oJiee hjiee 
Menee miipoKiie Gopoa^Bi xojibko y npan hjih na Been noBepxHocxn. BnyxpeHHHii 
HOBepxHocxB jiiiu;eBOH HacxH cxBopKH GeccxpyKxypnaH. IIopoBLie KanajiBi na aarnSe, 
pe^Ko B npiiKpaeBOH aoiie JiHH;eBOH nacxn cxbopkh. ^ByrySBie BLipocxH HeiiSBecxHH. 
Ha BHyxpeimeH noBepxHocxii sariiSa oxBopim MHoroHiicjieHHHe xpySKOBHAHLie hjih 
MHororpaiiHLie xpySKOBHffHLie BLipocxBi, pacnoJiOH^eHHLie SecnopH^OHHo hjih o6pa- 
ayiomne 1—2 KOJiBH;a. Kojii>u;eBaH coeAHHHxejiBHan Aiia(J)parMa peSpnexan. 

T H n: Paralia sol (Ehr.) Gles. comb. nov. — 5oZ Ehr. (Ehrenberg^^ 

1854, tab. 35A, 22, 12). 


Anuloplicata Gles. sect. nov. 

Cellulae in colonia elemenlis ligantibus superficie valvae conjunctae. Facies 
exterior superficiei tiiberculis numerosis saepe confluentibiis et plicas concentricas 
formantibus notata. Area siibmarginalis superficiei costulis radialibus brevibus 
dentiformiter incrassatis, reticulum e foveolis uniserialibus formatum constitu- 
entibus notata. Facies interior superficiei totins fere structura destituta. Canales 
porales in area submarginali superficiei limboque siti. Rimoportulae ignotae* 
Processus tubuliformes facie interiore limbi anulum formantes adsunt. Diaphragma. 
ligans anulare costatum. 

T y p u s: Paralia ornata Grun. 

KjiexKH coe;iHnnioxcn b kojiohhh npn noMoiqH coe^HHHxejiBHHx ajieMenTOB' 
na JiimeBOH nacxn cxbopkh. B cepeAHne napyjKHOH nosepxHocxH JiHn;eBOH naexM' 
cxBopKH Sojiee hjih Menee MHoroHHCJiennBie SyropKH, naexo cjiHBaioin,HecH h oSpa-- 
ayioiqHe KOHn;eHxpHnecKHe CKJiaffKH. B npHKpaenoH aone jiHn;eBOH nacxn cxBopKHi 
KopoxKHe paAHajiBHLie pe6pa c 3y6u;eBH;^HBiMH yxojiiqeHHHMH, oSpasyiomne pn;!'. 
KpynHHx HueH. Bnyxpennnn nonepxnocxB nonxn seen jiHn;eBOH nacxH cxBopK®’ 
SeccxpyKxypnan. B npHKpaeBon aone jiHn;eBOH nacxH cxbopkh h na aarnSe cxBopKii’ 
nopoBBie (?) KanaJiBi. flsyrySHe BBipocxBi nenaBecxHBi. Ha BnyxpenneH noBepx- 
HoexH aarnSa cxBopKH KOJiBn;o xpySKOBH^HBix BBipoexoB. KoJiBr^eBan coeAunnxejiB- 
nan ;ii;Ha(|)parMa peSpiicxan. 

T H n: Paralia ornata Grun. 

Melosirales Gles. ordo nov, — Ordo Melosirales Gles. Pjieaep, 1981 : 109 p. p.. 
nom. invalid. 

Cellulae in coloneis concatenatis moniliformibus spinis, carinis, pulvinulis 
mucosis ligantibus conjunctae. Frustula globosa, elliptica vel cylindrica, cingulis» 
praedita. Areolae bivelares facie valvae tota, pori in cingulis siti. Rimoportulae* 
numerosae, irregulares, tota valvae facie sitae, in limbo, vel in superficie limbo 
que anulum unum vel duos formantes. Spinae ligantes minutissimae e parietibus 
areolarum verticalibus accretis formatae, interdum carina e spinis ligantibus^ 
lateraliter accretis et confluentibus adest. 

Species marinae, euryhalinae ac aquae dulcis, hodie viventes praecipue.- 

Familia typica: Melosiraceae Kiitz. 

Observatio: ab ordinibus ceteris Centrophycearum Melosirales areolis 
bivelaribus tota facie valvae dispositis, spinis ligantibus et carina e parietibus 
verticalibus areolarum formatis differt. 

KjiexKH B nexKOBHAHHx KOJioHHHX-u;enonKax, coeji;HHHK)xcH npn noMoiqH coe;[^H- 
HHxejiBHHx mnnoB, bopoxhhhkob, cjih3hcxbix no^ymeneK. Hani^HpB mapoBHji;HBiH^ 
ajTjiHncoH^HBTH HJIH itHJiHH^pHuecKHH c HOHCKOBBiMH oSo^KaMH. BuBeJiapHLie ape~ 
oJiBi na Been noBepxnocxii cxbopkh, na hohckobbix oSo^Kax hmoioxch nopBi. 
rySbie BHpocxBi MHoronncjienHLie, pacnoJion^ennBie SecnopnAonno, na Been nosepx- 
noexH cxBopKH IT oSpaayioiqHe 1—2 KOJiBu;a na aarnSe hjih na JiHu;eBOH uacxn cTBopio® 
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n Ha 3arH6e. Goeji;nHHTejibHLie miinLi oneHL nejiKne, npeACTaBJiHioT co6oh paapoc- 
mnecH BepTHKaJibHHe cxenKH apeoji; HHorji;a HMeexcn bopothhhok, oSpasoBaBniHHCH 
B pesyjibTaxe cjihhhhh jiaTepaJibHo paapocmnxcH coe7j;HHHTeJibHHX miinoB. 

Bhah MopcKHe, aBpnraJiHHHbie h npecHOBOAHHe, npeHMyni;ecTBeHHo coBpeMen- 
Hbie. 

TnnoBoe ceMencTBo: Melosiraceae Ktitz. c oahhm po^oM Melosira Ag. 

Ot Apyrnx nopHAKOB KJiacca Centrophyceae nopHAOK Melosirales OTJiHHaeTCH 
HaJiHHHeM SHBGJiapHbix apeoji na bcgh noBepxHOCTii ctbopkh, cneij;H(|)HHecKoro 
ajieMGHTa — BopoTHHHKa, o6pa30BaBmerocH, Kan h coeAHHiiTeJibHbie mnnH, h 3 
BepxHKaJibHHx CTeHOK apeoJi. 

Aulacosirales Nikolaev ex Moiss. et Makar, ordo nov. — Ordo Aulacosi- 
rales Nikolaev, 1988, Box. H^ypn. 73, 4 : 495, p. p. nom. invalid. 

Gellulae spinis ligantibus in colonias filiformes conjunctae. Frustula cylindrica 
cingulo praedita vel eo destituta. Valvae lepto- et pachydermaticae, rotundae, 
ovales vel triangulari-ovalis, partibus central! ac peripherica structura aequalibus 
vel diversis. Areolae poroides velo in stratum basale immerse vel exteriore, vel 
pori interdum adsunt. Valvae parte frontal! areolis porisve irregularibus vel tan turn 
marginalibus, rarius areolis radialiter vel tangentaliter seriatis vel rete continuum 
formantibus praeditae, parte peripherica limbo incluso areolis conformibus vel 
poris vel alveolis, pseudoalveolis et pseudoseptis donatae, ad limbi margmem 
collo, sulco anulari ac diaphragmate anulari praeditae. Rimoportulae facie valvae 
interiore tubules breves vel tubercula minuta, fissura praedita praebentes, anula- 
tim ad limitem diaphragmatis anularis vel basi alveolorum, pseudoalveolorum vel 
in septis eorum sitae. Spinae ligantes difformes. 

Species aquae dulcis, hodie viventes et exstinctae. 

Familia typica: Aulacosiraceae Moiss. 

Descriptio familiae eadem ac ordinis. 

T y p u s: Aulacosira Thw. 

KjiexKH coeAHHeHbi b njioxHHe HHxeBHAHbie kojiohhh c noMoiqbio mnnoB. Han- 
Airpb ox BbICOKO- AO HH3KOIi;HJIHHApHHeCKOrO, C nOHCKOBbIM oSoakom hjih 6e3 Hero. 
GxBOpKH XOHKO- HJIH XOJICXOCXOHHbie, npHMHO HJIH COrHyXbie no AOHXpaJIbHOH OCH, 
KpyrJibie, cjierna oBaJibHbie, xpeyroJibHo-oBajibHbie, xpeyrojibHbie c miipoKO 3a- 
KpyrJieHHbiMH yrJiaMH, njiocKHe, BbinyKJibie hjih Bornyxbie, HHorAa c aarnSa cjierKa 
xpanen;HeBHAHbie. ApeoJibi nopoHAHbie c BeJiyMOM, norpyjKOHHHM b xoJini;y Saaajib- 
Horo CJIOH HJIH HaxoAHiAHMCH na napy^KHOH noBepxnocxH cxBopKH, HHorAa hmoioxch 
nopbi. Ha JiHAOBOH nacxH cxBopKH apeojibi hjih nopbi pacnoJio>KeHH SecnopHAonno 
HJIH xoJibKO no Kpaio, pence b paAnajibHHx hjih xanreHqHaJibHHx puAax hjih o6pa- 
syiox njioxnyio cexb. Hepn^epHnecKan nacxb cxBopKH hjih c xanon nee cxpynxypoH, 
hjih c KaMepaMH-aJibBeojiaMH, hjih c nceBAOcenxaMH h nceBAoaJibBeoJiaMH. BarnS 
cxBopKH SoJibmeH nacxbio bbicokhh, c apeoJiaMH, pacnoJioncennbiMH b npoAOJibnbix 
npHMHx, naKJioHHHx, cnnpaJibHHX hjih nonepennbix puAax, hjih c hphmhmh, 
HHorAa cjierna naKJionnHMH pnAaMH nop, HepeAyioni;HMHcn c npoAOJibnbiMH pe6po- 
bhahhmh yxojirqenHHMH MencajibBeoJinpnHx neperopoAOK hjih npaoB ncoBAOcenx. 
y Kpan BarnSa HMeexen menna h KOJibqeBaH 6opo3Aa, naexo HeBbipancennan na 
napyncHOH noBepxnocxH. Ox ocnoBannH kojibaoboh 6opo3Ai>i b nojiocxb cxBopKH BAa- 
excH mHpoKan hjih ysKan KOJibAOBHAnan AHa^parMa. Jl^ByrySHe BHpocxH b bhao 
KopoxKHx xpySoK HJIH HeSoJibiHHX SyiopKOB CO meJibK) pacnojioncenbi no KOJibn;y 
na BHyxpennen noBepxnocxH aarnSa na rpaHHij;e c kojibaobhahoh AHa^parMOH hjih 
B ocHOBaHHH KaMep-ajibBCOJi, nceBAoajibBeoJi hjih na hx neperopoAKax, nnorAa 
oxcyxcxByiox (?). Ha rpanHAe jihacboh naexH h aarnSa cxBopKH hmcioxch pasHOH 
$opMH coeAHHHxeJibHbie mnnbi. 

Bhah npecnoBOAHbie, BbiMepmne h coBpeMennbie. 

TnnoBoe ceMeficxBo: Aulacosiraceae Moiss. 

OnHcanne ceivieHCXBa cooxBexcxByex onHcannio nopuAKa h BKJHonaex Asa poAa 
(cm.: flnaxoMOBbie. . ., 1988 : 31). 
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JI. H). Byj](aHi;eB, H. A. OsepoB 

HOBblE HAX03KH OTHEHATKOB JIHCTbEB ALANGIUM 
B nAJIE0aEH0B0.30aEH0BbIX OTJIOHCEHHflX 
CEBEPO-BOCTOKA CCCP 

L. YU. BUDANTSEV, I. A. OZEROV. NEW FINDINGS 
OF IMPRINTS OF THE ALANGIUM LEAVES IN THE PALAEOGENE-EOCENE 
DEPOSITS OF THE NORTH-EASTERN PART OF THE USSR 

Ho naxoAKaM ornenaTKOB JincTbeB onncHBaeTCH hobhh bha Alangium lenaense Budants. 
et Ozerov ns najieoi(eHOBO-3on;eHOBHX OTJioJKennn ceaepo-BOCTOKa GGGP. fl^aercH xapaKrepn- 
CTHKa H oOocHOBanne BBiAejiennH aroro raKcona. KpaxKo oOcywAaioxcH APyrne naxoAKii ocTaxKOB 
jiHCTbeB poAa Alangium na najieorenoBHX n neorenoBbix oTJioJKennn EBpaann n GeaepHOH Amg- 
pHKH. 

PaHHeKaHHO(|)HTOBHe (J)jiopH ApeBHeapKTHHecKoro Tnna Ha ceBepo-BocTOKe GGGP 
npoAOJiHtaioT npHBJieKaxb BHiiMaHiie cneitnaJiHCTOB, HaynaiomHx npoSjieMLi HCTopHii 
pacTHTejibHoro nnpa, najieoreorpa^HH h reoJiorHHecKoro CTpoeHHH bhcokoihhpot- 
HLix panoHOB SopeaJibHOH o6.TiacTH. Hoblig naJieoSoTaHmecKHe MaTepnajibi h3 btiex 
panoHOB AonoJiHHioT naniH npeACTaBJieHHH o CHcxeMaTHHecKOM cocTaBe h KJiHMaTii- 
^eCKHX yCJIOBHHX CymeCTBOBaHHH KOMHJieKCOB BLIMepmHX paCTeHHH. 

TaKHe MaTepHaJibi 6bijiH nojiyneHLi aBTopann b nocJieAHHe toah b xoa© noJieBbix 
HccJieAOBaHHH B HH30BbHX p. JIghli h Ha CGBepo-sanaAe KaMHaTKH. 

B HH30BbHX p. JIgHLI HO cSopaM 0. B. PpHHGHKO A^BHO H3BGCTGH KOMHJIGKC MC- 
KOnaGMblX paCTGHHH H3 OTJIOHtGHHH RGHrAGHCKOH CBHTbl paHHGFO naJIGOIGHa (n03AHnH 
naJIGOAGH—paHHHH 30 H;Gh), BHXOAbI KOTOpbIX o6Hapy>KGHLI B CpGAHGM TGHGHHH 

p. KGHrAen (ByAaHn;GB, 1983). OTCioAa me naynGH SoraTbin cnopoBO-nbijibitGBOH 
KOMHJIGKC (OpaAKHHa, KncGJiGBa, 1976). Ho ocxaTKaM jihctbgb 3Aecb ycTanoBJiGHbi: 
Equisetum arcticum HGGr, Osmunda macrophylla PGnh., Sphenopteris {Dennstaedtia) 
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tscJmktschorum Vachr., Ginkgo ex gr. adiantoides {\]n.g.) Heer, Pityostro- 

bms sp., Metasequoia occidentalis (Newb.) Chaney, Glyptostrobus sp., Trochodend- 
roldes arctica (Heer) Berry, Quercus grinenkoi Budants., Quereuxia angulata{NQVfh.) 
Krjsht. OniicaHHH cSopoB HCKonaeMHX pacTemiH H3 aroro panona, cji;ejiaHHHe 
A. A. MejKBHJiKOM H onpeAeJieHHBie 9. H. Kapa-Mypsan, naMH ne Slijih oSnapy- 
HceHLi. Ho, cy^H no onySjiHKOBaHHOMy cnncKy (Me>KBiiJiK, 1958), k nepenncjieHHHM 
pacxeHHHM MO>KHo AoSaBiiTb Corylus, Alnus, Ulmus, Platanus, oSnapy^KeKHLie 
HaMH npn noBTopnBix cSopax na Kenr^ee b 1986 r. 

CSopH 1986 r. SHannTejiBHo ji;onojiHHJiH CBe;i;eHHH o KenrAencKOH (|)Jiope 3a cner 
xopomo coxpaHHBmnxcH KpynnHx jihctlob Platanus cf. P. basicordata Budants., 
Fagus sp., Liquidambar sp., Alnus protophylloides Budants. et Golovneva, Ulmus 
sp,, Alangium lenaense Budants et Ozerov sp. nov. SnauHTejitHBiH HHTepec 
M 3T0M KOMHJieKce npeji;cTaBJiHK)T Alnus protophylloides n Alangium lenaense. Hep- 
BMH BHji; c opnrHHaJiBHBiMH nejiBTaTHbiMH JiHCTBHMH oSnapyjKeH naMH noMHMo Kenr- 

B no3AHe3on;eHOBBix cjiohx nprupHnncKon cbhtbi h ByjiKanorennBix oTJiojKennnx 
CBHTBi KnHKHJiBCKoro MBica Ha ceBepo-3anaji;e KaMnarKii (By^aHuieB, 1985; By^an- 
:^eB, FojioBHOBa, 1986). 

B HprnpHHHCKOH CBHTe HaHAeHBi H MHoronncjieHHBie ocxarKn jihoxbob Alan¬ 
gium, xojKAecxBOHHBie Kenr^encKHM. 

HprnpHHHCKaH no3;i;He30ii;eHOBaH (|)Jiopa, no naninM ;[i;aHHUM (By;i;aHn;eB 1984), 
a :TaK>Ke no CBe^ennnM JI. H. Ooxbhhoboh (OoxBnnoBa, CepoBa, 1983) n A. H. He- 
jieSaeBOH (1984), coAep>KHx bh;i;bi poAOB Ginkgo, Metasequoia, Nelumbo, Cercidi- 
pkyUum, Platanus, Quercus, Castanea, Alnus, Ulmus, Broussonetia, Carya, «Cor- 
^dim, Tilia, Acer n HenoxopBie ji;pyrHe. Cxo^hbih cocxaB HMeex n KHHKHJiBCKan (|)jiopa 
ByAaHTj;eB., 1985). 

TaKHM o6pa30M, necMoxpn na 6ojiee mojioaoh no cpaBnennio c KeHrji;eHCKOH 
ikoapacx KaMnaxcKHX (j)jiop, b xex n ji;pyrHX yAepncHBaioxcH HenoxopHe oSn^ne bh;i;h, 
yKa3BiBaK)n],He na B03M0>KHHe MejKpernonaJiBHHe ^jiopncxnnecKne cbh3h. 

GcxaxKH jiHCXBeB Alangium BCxpeneHBi xaKJKe bo (|)Jiope 03. Tacxax na ceaepe 
JlKyxHii, ;i;axHpoBaHHOH cpeji;HHM—BepxnuM (?) aoitenoM (Kpnmxo^oBHu, 1958; 
Byji;aHTi;eB, 1983). S^ecB npncyxcxByioT bh^h po;i;oB Cephalotaxus, Cocculus, Meni- 
sperjnites., Trochodendroides, Liquidambar (?), Platanus, Ulmus, Acer, Grewiopsis, 
Dombeyopsis, Cissites, Cissus. 

HecKOJiBKO KpynHOJiHcxHBix pacxeHHH H3 cSopoB G. A. JlayxHHa nona ocxaioxcn 
fiEeonpejiieJieHHBiMH. B n;ejioM xacxaxcKan (|)jiopa oxhochxch k nncjiy nanSoJiee xenjio- 
jEEoSiiBBix (|)jiop ceBepa GnSupn, cyntecxBOBaBniHx b anoxy KJinMaxnnecKoro onxn- 
MyMa cepeTi;HHBi 30u;eHa, n, no-BHT];HMOMy, CHHxpoHHa SoraxenineH $Jiope neMypna- 
yxcKoro xnna na ceBepo-sana^e KainnaxKH c najiBMaMH n ;i;pyrHMH xepMo^nJiBHBiMn 
pacxeunnMii. 06 3 xom me CBH;i;exejiBCXByex n oShjibhbih cnopoBO-nBiJiBi^eBOH kom- 
njieKC H3 xacxaxcKOH cbhxh (KyjiBKOBa, 1971) KoxopBin xaK>Ke BKJiionaex naJiBMH. 

Kan Sy^ex noKasano nnuce, oxnenaxKH JincxBeB Alangium b KenrAencKon, xa- 
.cjcxaxcKOH H HprnpHHHCKOH xa(|)o$jiopax npHHaAJie>Kax oAHony BH^y, KoxopHH me>i 
inpeAJiaraeM nasBaxB no ero HaH6ojiee ApeBsen naxoAKe b hh30bbhx p. JleuBi. 

Alangium lenaense Budants. et Ozerov sp. nov. 

(xa6ji. I, 1 —5; xa6ji. II, 1 — P, pacynoK) 

JIhcxbh np3HMyiu;3CTBeHH0 Kpynnbie h ox3hb KpynHbi3, Tj;3JiBnbie h jionacxHbie 
oahoh hjih oSeHX cxopon, AejiBnoKpaHHbie, na B9pxyniKax ocxpbie hjih KopoxKO- 
.BaocxpeHHbie, b ocHOBannH, Kan npaBHJio, Sojiee hjih Menee CHMMexpnnnbie oKpyrjio- 
KJiHHOBHAHbie, cepAAOBHAHwe, pe>K3 acHMMexpHnnbie cjia5ocepAu;eBHAHbie. ?Kh.tiko- 
Banne aKXHHOApoMHoe, 5— 7-HepBHoe. BasaJiBHbie jkhjikh OKaHHHBaiOTCH b Bep- 
xymKax jionacxen hjih njiaBHBiMH nexJiHMH coeAunnioxcH MejKAy co6oh. JKhjikh 
xpexBero nopuAKa oSpaayiOT nexKHe cjia6o pasBexBJieHHBie, cjierKa anxHKJiHHaJiBHbie 
.aHacxoM03Bi, nonxH nepneHAHKyjinpHbie jKHJiKaM nepBoro h Bxoporo nopHAKOB. 
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OTJinqaeTCH ot mpipoKo pacnpocTpanenHoro ncKonaeMoro BH/i;a Alangium tililfo- 
Hum {A. Br.) Krysht. SoJiee KpynHHMii jincTbHMH, cJiaSoH acHMMeTpneH ji;oJieH oc- 
HOBaHHH nJiacTHHOK, HajiHHHeM 60KOBHX JionacTen. Bjiiibko npnMHKaeT k rpynne 
BHMepniHx aanaTCKo-ceBepoaMepHKaHCKHX bhji;ob A. mikii Wolfe et Tanai, A. kry- 
shtofovichii Baik., A, basitruncatum{Oishi et Huz.) Tanai, OTJiHnaHCb ji;eTajiHMH Mop- 
<|)OJiorHH JiHCTbeB. flBJiHeTCH HaiiSojiee ji;peBHHM 113 H3BecTHLix BH^OB poAa Alan¬ 
gium, 

r o Ji 0 T H n: OTnenaTOK jincTa, Sana^HaH KaMnaTKa, Syxxa IloAKarepHaH, 
nprnpHHHCKaH CBnxa, Bepxnnn 3oij;eH. Koji. BHH N 2 960—23, o6p. 2183, xaSji. I, 
2 \ pHcynoK, 1 . 

MaTepnaJi. BoJiee 15 oraenaTKOB JincTbeB b ochobhom xopomen coxpan- 

HOCTH. 

JIhctbh KpynHBie, ot 9 ^o 12 cm h ot 5.5 ao 8 cm ninp., h onent KpynHLie, 
OT 16 AO 24 CM AJi* H OT 13 AO 19 cm ninp., nmpoKOBJiJiHnTHnecKne hjih HHij;eBHAHLie. 

y SoJIbmHHCTBa JIHCTbOB paSBHTH SOKOBHO JIOnaCTH C OAHOH HJIH oSenX CTOpOH, 3a- 
ocTpeHHHe Ha BepxymKax. Kpan jihctbob aojibhlih, BepxymKH ocTpHe hjih KopoTKo- 
saocTpeHHLie. OcHOBamia 6oJiee hjih Menee CHMMeTpiiHHbie oKpyrjio-KJinnoBHAHHe 
(o6p. 2136, TaSji. I, i; 2190a, TaSji. II, 5), cepAAOBHAHLie (o6p. 2144, pncynoK, 3 \ 
2181a, TaSji. I, 3 ) hjih acHMMeTpHHHbie RJinnoBHAHo-cepAAOBHAHLie (o6p. 2115, 
TaSji. I, 4\ 21906, pucynoK, <2), cjiaSo cepAAeBHAHbie (o6p. 31, pncynoK, 4\ 143, 
Ta6ji. II, i; 21836, Ta6ji. I, 2 ), BnAHMaa A^iHsa nepeniKOB 1.5—2.5 cm. 

JKHJiKOBaHHe aKTHHOApoMHoe. Ot ysjia b ocHOBannH njiacTHHKii otxoaht 5 — 
7 6a3ajibHHx >khjiok, h3 KOTopbix AeHTpajiBHaa aaKannHBaeTCH b BepxymKe jihctb, 
BHyTpeHHHH Hapa npOXOAHT B BepXHIOIO nOJIOBHHy nJiaCTHHKH H 3 aKaHHHBaeTCH 
jih6o b BepxymKax JionacTen, jih6o neTJiHMH coeAHHaeTCH c OTBeTBJieHHHMH AeH- 
TpaJiBHOH H^HJiKH. GjieAyiom;aH napa 6 a 3 aJibHLix h^hjiok aaKananBaeTCH b HH^KHen 
noJioBHHe HJiacTHHOK, coeAHHHHCb 6poxHAOApoMHo c OTBeTBJieHHHMH HpeAbiAymeH 
napH >KHJioK. BaaajibHLie h^hjikh BHemnen napbi 6ojiee TOHKne, KopoTKne, npoxo- 
AHt b JionacTH cepAAeBHAHoro ocHOBanna, jih6o y jiHCTbeB c kjihhobhahhm ocHOBa- 
HHeM OHH cjieAyiOT BAOJib Kpaa h 6bicTpo TepaioTca b paaBeTBJiemiax. Ot n;eHTpajib- 
HOH a^HJIKH nepHCTO, nOHTH CynpOTHBHO OTXOAHT 6oKOBbie >KHJIKH B HHCJie 4—5 nap. 
5Khjikh hhjkhoh napLi o6biaHo BoannaaiOT Bbime ocnoBanna na paccToaniin npHMepno 
B 1 . 5 — 2 paaa 6oJibmeM, hom paccToanna Me>KAy bopxhhmh napaMH. BaaajibHbie 
amJiKH BHyTpeHHOH napH npaMue hjih cJia6o AyroBHAHHe, nocbijiaiOT BHemnne ot- 
BOTBJieHHH, KOTOpHe COeAHHHIOTCa KaK Me>KAy C060H, TaK H C OKOHaaHHHMH CJie- 
Ayiom;eH napBi 6a3aJibHLix >khjiok. B cjiyaae paaBHTna JionacTen oAHa hjih o6e 6a- 
aaJiBHLie >khjikh hmoiot BnyTpeHHHe aHTHKJiHHajibHHe OTBeTBJieHiia, coeAHHennHe 
c >KHJiKOH, npoxoAHiAeH BAOJIB Kpaa 6yxTH (Ta6ji. II, 7 , 2 ), JKhjikh Bnemnen 6a- 
BaJIBHOH napH y CHMMeTpHHHLIX JIHCTBOB (hJIH OAHB H3 HHX y aCHMMGTpiIHHblX JIH- 
ctbcb) TaK>Ke hmoiot cepnio napya^Hbix otbotbjiohhh, coeAHHOHHbix, KaK y >khjiok 

BHyTpOHHOH Hapbl, HOTJIHMH y KpaH HJiaCTHHOK. 

JKhJIKH TpOTBOrO HOpHAKa B HHTOpKOCTaJIBHOH 30He o6pa3yK)T HCTKIie CJia6o pa3- 
BOTBJieHHLie, cJierKa aHTHKJiHnaJiBHLie anacTOMoabi, hohth nepneiiAHKyjiapHHe 
yKiiJiKaM nepBorg h BToporo nopaAKOB. JKhjikh cJieAyiom;Hx nopaAKOB iia OTneaaTKax 
npocMaTpHBaiOTca ho BcerAa othotjihbo. Ohh o6pa3yK)T TOHKyio cotb c npoAOJiBHo 
BLITHHyTHMH HHOnKaMH (Ta6jl. II, 4), 

CpaBHHBaa Me>KAy co6oh octbtkh jihctbob h 3 paanbix MecTonaxoKAOHHH b Kenr- 
Aoe, TacTaxe h 6 yxTe IloAKarepHOH, naM ne yAaJiocB o6Hapy>KHTB npHHAHnnaJiBHHx 

OTJIHHHH B HX MOp^OJIOTHH. 

Oaho h3 nepBLix aoctobophhx yKaaaHHH Ha npHcyTCTBHO Alangium b HCKonae- 
MOH (|)jiope npHBeJiH A. H. KpnmTo^oBHa h M. 0. Bopcyn (1939) npn onncaHHH 

paCTHTOJIBHLIX OCTaTKOB H 3 MHOAOHOBLIX OTJIOH^OHHH y C. EKaTOpHHHHCKOrO Ha 

HpTHme 6 jih 3 rop. TapBi. Ha 6ojiBmoM (|)aKTHaecKOM MaTopnajie (cBLime 80 ocTaT- 
KOB jihctbob) aBTOpBI yCTaHOBHJIH XapaKTOpHLie aepTBI MOp(J)OJIOrHH HJiacTHHOK H 
HX BKHJIKOBaHHH, COOTBOTCTByiOIAHe TaKOBBIM y HOKOTOpBIX COBpOMOHHLIX BHAOB 
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Alangium lenaense. 

1—3 — SanannaH KaMqaTKa, 6yxTa noAKarepHaa, HprnpHHHCKaa cBHTa (BcpxHHii Bopen), oSp."' 2183 (i), 
2190 (2), 2144 (J), KOJi. BHH 960-23; 4 — CeBepnaH HayTHfl, 03. Tacxax, xacTaxcKaa cBHxa (cpeAHufi aopeii),. 

o6p. 31, KOJI. BHH 1186; 1 —roJiOTHn. 


Alangium^ ocoSenno A. begoniifolium (Roxb.) Harms hjih A. chinense (Lour.)> 
Rehd. B coBpeMeHHOH HOMeHKJiaxype. HpramcKne Alangium npeji;cTaBJiHK)T co 6 oh 
n;eJibHLie, n;ejibHOKpaHHLie jihcteh c KopoTKO aaocTpeHHOH BepxymKOH h pesKo acHM- 
MeTpHHHLiM ocHOBaHHeM, o^Ha HOJioBHHa KOTopoio oSpaayGT 6oJiee hjih Menee paa- 
pocmeecH «ymKo». ^Jinna JiHCTbeB BapbHpyex ot 1 ao 16 cm, ho npeo6jiaAaK)m,eo 
SoJIbmHHCTBO HX HMOJIO paSMepLI OT 6 AO 9 CM. 

Abtoph noApoSno paccMorpeJiH MHoroHHCJieHiiLie HCKonaoMLie ocTaxKH cxoji,- 
Hbix no Mop^oJiorHH JiHCTbOB II3 HeoroHa SanaAHOH EaponH: Ficus tiliifolia A. Br., 
Domdeyopsis tiliifolia Ung., D. grandifolia Ung., Buettneria aequalifolia (Goepp.y 
Meyer, B. tiliifolia (A. Br.) Depape. Ohh cpaBHHJiH hx c coBpeMennHMH BHAaMH 
poAOB Ficus, Dombeya, Pterospermum, Buettneria, Alangium, HanSoJiee 6 jih 3 Khmh 
OKa3aJincb JiHCTbH H3 MHoij;eHa CocHHAe B HoJitme, onncaHELie H. R. Goeppert 
(1852) KaK Dombeyopsis aqualifolia Goepp. KpHmTO(|)OBHH h Bopcyn npeAJio>KHjjH 
HOByio KOMSHHaAHK) Alangium aqualifolium (Goepp.) Krysht. et Borsuk, Koropan 
Stijia npiiHHTa y OTeuecTBeHHHx h uacTH 3apy6e>KnLix, ocoSohho eBponencKHx, hc- 
cjieAOBarejieH. Bra n^e KOM6HHaij;HH 6Hjia onncana Bopcyn (1956) h3 naJieorenoBBFx 
OTJio>KeHHH CaxaJiHHa. 

Hohth OAHOBpeMeHHo KpHmTo^oBHu (1939) npoAJion^HJi eme oAsy KOMSHHaAHio, 
OTHecH uacTb HaxoAOK Cordia tiliifolia A. Br. k Alangium, — A, tiliifolium 
(A. Br.) Krysht. — npHMeHHTejibHo k MarepnaJiy h 3 neorena flaJibnero BocTOKa. 
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3tot bha npaKTiinecKH ne oTJiiiHaeTCH ot npeAtTAymero, h ero HasBaHne b coBpeMeH- 
HOH JiHTepaxype HBJineTCH npiiopiiTeTHLiM. 

B TO >Ke BpoMH poAOBaH npHHaAJioH^HocTb A, aqualifolium h A, tiliifolium oc- 
napHBaeTCH phaom HCCJieAOBaTejien, nacTanBaioiAHX na hx oTHecenHH k poAy 
Byttneriophyllum (Knobloch, Kvacek, 1965; Knobloch, 1969). OcHOBaHHOM cjiy- 
o6Hapy>KeHHe cjio>khhx tphxom na noBopxHocTH jihctbob, CBoncTBeHHHx 
CTepKyjineBLiM. Y Alangium tphxomli npocTLie. H. A. HjibHHCKaH (1968) b cboom 
OHeHb noApoSnoM onepKe o6 Alangium tiliifolium cnpaBOAJiHBO ocnapHBaex axy 
TOHKy BpeHHH, yKaBbiBan, hto y Bcex coBpeMennHx bhaob Byttneria JiHCTbH CHMMe- 
TpUHHbie B OTJIHHHe OT pOBKO aCHMMOTpHHHblX JIHCTbOB y HCKOnaOMOrO BHAa. 9tot 

BHBOA noBAHoe noAAep>KaJiH J. A. Wolfe h T. Tanai (1980), ynaBaB, b nacTHocTH, hto 
aBiiaTCKHe neorenoBbie naxoAKH, OTHeceHHbie E. Knobloch h Z. Kvacek k Byttne¬ 
riophyllum tiliifolium, nneiOT iiHTepKocTaJibHoe >KHJiKOBaHHe THna Alangium, 

Ho HjibHHCKOH, A. tiliifolium hmcji mnpoKoe pacnpocTpaHenne, AOCTHrmee 
MaKCHMyMa b MHoij;eHe na npocTpancTBe ot lIlBeHAapHH ao CaxajiHHa, a b njinoAene 
coxpaHHJicH TOJibKo B EBpone. 

OnncbiBaeMbie naMii JincTbH OTJiH^aiOTCH ot bhab iijih rpyniiH bhaob, oSbeAH- 
HHCMbix B A, tiliifolium, npe>KAe Bcero naJiHHHeM jionacTen h 6oJiee CHMMeTpuHHbiMH 
B ocHOBamm nJiacTHHKaMH. Ohh npHHaAJie>KaT APyron rpynne bhaob, pacnpocTpa- 
HeHHbix Ha ceaepo-BocTOKe CCCP h flajibHen BocTOKe, h, bobmo>kho, na ceaepo- 
BanaAe CeaepnoH AMepHKH. B btoh rpynne A, lenaense HBjineTcn nanSoJiee ApeanHM 
H ceaepnbiM npeACTBBHTejieM poAa. 

BjiH>Ke Apyrnx k A, lenaense no Mop^oJionm JincTbOB ctoht A, kryshtofouichii 
Baik. HB BepxneMHOAenoBbix otjio^kohhh IO>KHoro IIpHMopbn (BafeoacKan, 1974). 
SAOCb B necKOJibKHX MecTonaxojKAenHnx o6Hapy>KeHbi aobojibho Kpynnbie jihcthh 
c cepAAeBHAHbiM, cHMMeTpiinnbiM, peAKo cjierKa nepaanoSoKHM ocnoBanneM, Sojib- 
men nacTbio c 1—2 By6i];aMH b aepxnen hbcth nJiacTHHKH. BaBajibnux h^hjiok 
oSbIHHO 5. 

BKBeMHJinpbi HB namen kojuiokahh otjihhbiotch naJiHHHeM Kan acHMMeTpHHHbix 

B OCHOBanHH JIHCTbOB, TBK H JIHCTbOB AOJIbHHX, JIHmOHHHX JIOnaCTOH. GyAH HO npH- 
BOAennuM BanKoacKOH onHcanHHM h nBo6pa>KeHHHM A. kryshtofovichii, jihctbh btofo 
BHA a SbiJiH Sojiee MonoMop^nbi, c ycTOHHHBbiMH npHBHaKaMH apxHTOKTypbi. Ban- 
KOBCKan AaJia noApoSnbiH cpaBHHTOJibHbiH anaJiHB ochobhhx naxoAOK Alangium 
B naJieorenoBbix h iieorenoBbix OTJioHxeniinx coBOTCKoro J^aJibHero Boctokb ii Hno- 
hhh. HoKOTopbie iiB hhx npeACTaBJieiibi ij;ejibHbiMii mojikhmh aciiMMeTpHnnbiMH jih- 
CTbHMH Tiina A. tiliifolium — A, koyamae {lAomio) Tanai h A. basiohliquum [Oishi 
et Huzioka) Tanai; Apyrne, bobmojkho, Sjihbko ctoht k A, kryshtofovichii, a nacT- 
nocTH A. basitruncatum [Oi^i et Huzioka) Tanai hb pannero ojiiiroAona o-aa Xok- 
KaHAo, c 1—2 By6ij;aMn b aepxHOH hbcth jihctb (Tanai, 1970). Ho Mnemiio BafeoB- 
CKOH, OAnaKo, on OTJiHuaoTCH 6oJiee BHTnnyTOH (J)opMOH nJiacTHHKH c OKpyrjibiM oc- 
HOBanneM. SySnaTbie $opMbi cpaannaaioTCH c coapoMeimbiM A. platanifolium 
Harms, A^Jiame Apyrnx bhaob BaxoAHui,HM na ceaep Abhh. CpoAH jihctbob A, le¬ 
naense BCTpenaiOTCH noKOTopbie BKBOMnjiHpbi, oSjiaAaiomne o6id;hmh npiiBnaKaMH 
c nnoHCKOH naxoAKOH, KOTopan, k coHxaJieHHio, ne AaoT npeACTaBJiennH o aapnaSejib- 
HOCTH JIHCTbOB y BTOio BHAa. A, basUruncatum HBJineTCH HanSoJiee ApeBniiM npoA- 
CTaBHTOJioM poAa B BTOM coKTopo OFO apoBJia. 

Hto KacaoTCH ceaepoaMepHKancKHx naxoAOK Alangium, to c aanaTCKHM cpaa- 
HHMbl JiHCTbH 2 BHAOB HB naJIBOrOHOBblX H HeorOHOBblX OTJIOJKOHHH AjIHCKH. OaHH 

HB HHX — A, bergensis Wolfe (1977) — 6biJi panee HBBecTOH Kan Malapoenna mag- 
nifica (Sap.) Hollick (1936) hb noBAnero 3oii;eHa BaJinaa Ajihckh. Wolfe (1977) 

npHBeJi OTuenaTOK yBROBJUiHUTHuecKoro JiHCTa c ii;ejibHbiM KpaeM, aciiMMeTpiiHHHM 
BaKpyrJiennHM ocnoBanHOM h OTTHHyTO-BaocTpennoH aepxymKoii. B paBHOH cto- 
nOHH BTOT BKBOMnJIHp MO>KHO CpaBHHTb C COBpeMOHHHMH A, longifoUum MOTT. H 
Pterospermum (Sterculiaceae). B namen kojijiokahh TaKHX JincTbOB ne BCTpeneno. 
^I^pyroH BHA — A, mikii Wolfe et Tanai (1980) — naHAon na noSepejKbe Ke- 
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HancKoro noJiyocxpoBa, ho b 6ojiee mojio;i;lix oTJiO/KemiHX Bepxnero ojiiiroij;eHa — 
HHJKHero MHoii;eHa. JIhctbh btoio BHji;a KpynHBie h onenb KpynHLie, bhojiho cpaBHH- 
MHe no BejiHHHHe c TaKOBHMH y A. lenaense, ho ohh jinmeHBi jionacxeH, a b ochobb- 
HHH poBKo acHMiVieTpiiHHBie, HanoMHHaK)ni;He no BTOiviy npHSHany A, tiliifolium. 
K COJKaJIOHHK), aJIHCKHHCKHe HaXOJIiKH MaJIOHHCJieHHH H HO HOBBOJIHIOT yCTaHOBHTb 

Mop$ojiorHHecKyjo iisMeHHHBOCTB jiHCTBOB. Wolfo H Tanai (1980) othocjih k A, mi- 
kii B KanecTBO chhohhmob MHorne asHaTCKiie naxo^KH, b tom hhcjio A, aqualifolium 
H3 3anaTi;HOH CiiSHpii ii pnji; hhohckhx HaxoTi;oK, (|)HrypHpyioni;HX noA 3 tiim nasBa- 
HHOM. Mh B 03 Ji;ep>KIIBaeMCH OT CTOJIb mHpOKOH TpaKTOBKH 3TOrO BH^a. 

TaKHM o6pa30M, Alangium lenaense 6oJiee hjih Monee othotjihbo oTJiHnaeTcn ot 
HBB eCTHLIX HaXOAOK JIHCTbOB paBHbIX BHJi;OB 3T0r0 pO^B II HBJIHeTCH HBuSoJiee AP^B- 
HHM H coBepHHM HpeACTBBHTejieM po^a B reoJioriiHecKOM nponuiOM. 9 thm mh ckjiohhh 
oSbHCHHTb onpeAejieHHyio neycTOHHHBOCTb npnBHaKOB apxHTOKTypbi jihctbob, 
KBK 6bi conexaiomHX nepTH paanbix rpynn biiti;ob, b tom hhcjio coBpeMOHHbix A, chi- 
nense (Lour.) Rehd. h A. platanlfolium (Siebold et Zucc.) Harms H3 ceKij;mi Mar- 
lea. rpynna 6 jih3khx bh^ob b cocraBe A. lenaense, A, mikii, A. kryshtofovichii, 
A . basitruncatum ^ojiroe BpeMH yji;ep>KHBaJiacb b oSjibcth ^peBHen BepHHiHH h npn- 
jieraiomux c lora panonax J^aJibHero Boctokb bo (|)jiopax yMepennoro h TenJioyMe- 
peHHoro oSjihkb. Bo3mo>kho, iiMemio c 3 toh rpynnoH CBUsano npoHcxo>KAeHHe co- 
BpeMeHHbix bh;i;ob Alangium h 3 ceKij;HH Marlea, 

PacnpocTpaHenne. HnaoBbu p. Jlenbi, CeBepnbm Xapayjiax, 6ac- 
ceta p. KeHrji;eH, KeHr^eHCKan cbhtb (BepxmiH naJieoij;eH— hh>khhh 3oij;eH), koji. 
BHH 959, o6p. 143, 203a, 6; CeBepnan HnyTHn, 03. Tacrax, TacraxcKan cbhtb 
( cpeAHHH aoi^en), ko.ti. BHH 1186, o6p. 31; SanaAHan KaMuaTKa, Syxxa Ho^Karep- 
Han, HprHpHHHCKan cbhtb (BepxmiH 3oii;eH), koji. BHH 960—23, o6p. 2115, 2120, 
2132, 2136, 2144, 2181, 2183, 2190. 
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B. fl. HHKO<iiaeB 

0B30P KABKA3CKHX BH^OB HIEJRACIUM nO^POaA 
HIERACIVM — FRENANTHOIDEA, 

SCHMAJLHAUSENIANA, FOLIOS A, 8ABAUDA, UMBELLATA^ 
TRIDENT AT A {A8TERACEAE) 

V. J. NIKOLAEV. THE SYNOPSIS OP THE CAUCASIAN HIERACIUM 
SPECIES OP THE SUBGENUS HJEHACJUM — SECTIONS PRENANTHOIDEA, 
SCHMALHAUSENJANA, FOLIOSA, SABAUDA, UMBELLATA, TRIDENTATA (ASTERACEAE) 

flannaH CTaTBH hejihotch npoAOJUKenneM o53opa KaBKascKHX HCTpeGnHOK, onyGjiHKOBaH-' 
Horo B JVs 3 BoTaHHHecKoro HcypnaJia 3a 1990 r. 

Sect. 5. Prenanthoidea W. Koch, 1844, Syn. FI. Germ. ed. 2, 2: 527; Zahn,. 
1921, Pflanzenreich, 77, 4, 280 : 747; K)KCHn, 1960, Oji. GCGP, 30 : 118. — Ser* 
Prenanthoidea {W. Koch) Sell et West, 1975, FI. Turk. 5 : 733. — H. prenanthoides 
group VilL: P. D. Sell a. G. West, 1976, FI. Europ. 4 : 404* 

T H n: H. prenanthoides Vill. 

06huho Bce jiHCTbH cxeSjieBHe, uacTO rnrapoBHjiHHe, c 6oJiee hjih Menee CTe6“ 
jieo6'i>eMjiioiii;HM ocHOBaHueM. GoitBexHe pHXJioMerejibuaToe. JIhctoukh o6epTKH 
o6huho c rycTLiMH, uepHHMH HJIH pLiH^eBaTLiMH >Kejie3HCTHMH BOJiocKaMH, peHie H 
c HeMHorHMH npocTLiMH BOJiocKaMH. Hshhkh pecHHTuaTBie. Kpaa aJibBeoJi oSmero 
itBeroJioH^a sySuaTbie. 

21. H, prenanthoides Yill. 1779, Prosp. PI. Dauph. 35; Zahn, 1921, Pflanzen¬ 
reich, 77, 4, 280 : 748; Ppoccr. 1934, Oji. KasK. 4 : 271; P. D. Sell a. G. West, 

1975, FI. Turk. 5 : 736; iid. 1976, FI. Europ. 4 : 404; Rech. f. 1977, FI. Iran. 122 : 
179. — H. brittatense Juxip, 1959, Bot. Mar. (JleHHHrpaA), 19 : 480; id. 1960, 
Oji. GGGP, 30 : 146. — H. hypoglaucum (Litw. et Zahn) Juxip, 1960, ij;ht. coh.: 
141. 

OnHcan h 3 OpanitHH. 

B cpe^HeM H cySaJibnHHCKOM ropnbix noHcax no onymnaM jieca h na Jiyrax. 

311: 3. Grasp.; 3K: Bejio-JIa6., Ypyn.-TeS.; I^K: B. KyM., MaJiK., B. Tep.; 
BK: B. GyjiaK.; 33: Tyanc.-Aji;ji., A6x.; Y[3: Kapr.-IO.Oc.; B3: IIInpB.; 103: 
Apar. 

Gob., I^eHTp., Boct. Espona, GnSspb, loro-aan. A3 hh (ceB.-Bocr. Typij;HH, ces.- 
3an. Hpan). 

22. H. bupleurifolium Tausch, 1828, Flora, 11, 1 : 74; Zahn, 1921, Pflanzen¬ 
reich, 77, 4, 280 : 751; IOkchh, 1960, Oji. GGGP, 30 : 142; P. D. Sell a. G. West, 

1976. FI. Europ. 4 : 404. 

OnHcan h 3 Gyji;eT (HexocjioBaKHu). 
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22a. H, bupleurifolium subsp. bupleurifolium, — H. bupleurifolioides{Zdihii) 
Jmxip, 1960, Oji. GGCP, 30 : 143. — H. perfoliatum Froehl. 1838, in DG. Prodr. 
7 : 211, non Huter.; IOkchh, 1960, ii;ht. coh.: 146. 

B cpeAHOM II cySajibHHHCKOM ropnHx noncax no onymKaM jieca h na Jiyrax. 
L!,K: MajiK., B. Top.; BK: B. Gyjian.; 33: Hki.-Phoh.; L|;3: Kapr.-BD.Oc., 
Tpnaji.-H. Kapr.; K)3: Gob. 

U^eHTp., lOjKH., loro-BocT. EBpona. 

22b. H. bupleurifolium subsp. chaetotyrsoides (Zahn) V. Nikol. comb. nov. — 

H. velenovskyi subsp. chaetothyrsoides Zahn, 1907, Feddes Report. 4 : 322. — 
-ff. dfimilense subsp. chaetothyrsoides {Zsihn) Zahn, 1922, Pflanzenreich, 79, 4, 280 : 
1058. — H. chaetotyrsoides {Zofim) Juxip, 1960, Oji. GGGP, 30 : 32. — H. buschia- 
num Juxip, 1959, Box. Mar. (JlenHHrpaA), 19 : 479; id. 1960, Oji. GGGP, 30 : 
145. — jy. loriense Juxip, 1959, Box. Max. (JleHHHrpa^), 19 : 479; id. 1960, Oji. 
CGGP, 30 : 145. 

T H n: «Gaucasus orient. Dagestania superior montosa. Dido, 24 Jul. 1861, 
Ruprecht» (LE!). 

Ilo CKJionaM rop h na Jiyrax b cy6aJii>nHHCKOM nonce. 

BK: B. GyjiaK.; l[S: Kapx.-K). Oc., Jlopn. 

3Hji;eMHK. 

23. H, strictissimum Froehl. 1838, in DG. Prodr. 7 : 211; Zahn, 1921, Pflan- 
senreich, 77, 4, 280 : 754; IOkchh, 1960, Oji. GGGP, 30 : 138. 

OnHcaH H3 Abcxphh. 

Ilo XpaBHHHCXHM CKJIOHaM H KyCXapHHKaM B CpOAHOM H CySaJIBHHHCKOM TOp- 
HLix noHcax. 

L!,K: B. KyM.; l[3: TpnaJi.-H. Kapx.; B3: Kapa6.; 103: Gob. 

3an., I]|eHxp., IOjkh., loro-Bocx. EBpona, K)ro-3an. A3 hh (Typii;HH, ceB.-3an. 
Hpan). 

24. H.xjuranum Fries, 1848, Symb. 129; Zahn, 1921, Pflanzenreich, 77, 4, 
280 : 786; Ppoccr. 1934, Oji. KaBK. 4 : 271; IOkchh, 1960, Oji. GGGP, 30 : 136; 
P. D. Sell a. G. West, 1976, FI. Europ. 4 : 404. — H. pseudojuranum Arv.-Touv. 
1876, Suppl. Monogr. Hier. Dauph. 24; IOkchh, 1960, ii;hx. coh.: 136. — H. med- 
schedsense Zahn, 1907, Feddes Repert. 4 : 323; IOkchh, 1960, ii;hx. coh.: 51. — 
H, chlorophilum (Kozl. et Zahn) Juxip, 1960, n;Hx. con.: 51. [H. prenanthoidesX 
XH. murorum). 

OnHcaH H3 lOpcKHx rop (OpaHn;HH). 

Ilo JiyraM, cbcxjihm JiecaM h KycxapHHKaM b cpe^neM h cySajibHHHCKOM ropHHx 
noHcax. 

3K: Bejio-JIa6.; BK: Acco-Apr., B. GyjiaK.; Kapx.-K). Oc. 

I^eHxp., IOjkh., loro-BOCx. Eapona. 

25. H.Xadenobrachion (Litw. et Zahn) Juxip, 1960, Oji. GGGP, 30 : 22. — 
H. gigantellum Litw. et Zahn subsp. adenobrachion Litw. et Zahn, 1922, Pflan- 
:zenreich, 79, 4, 280 : 1071. {H. prenanthoidesXH. gigantellum). 

T H n: «Gaucasus, prov. Terek, in cacumine m. Beschtau pr. Piatigorsk, 4800', 
>5 VII 1906, D. I. Litwinow» (LEI). 

I^K: B. KyM. 

3H;i;eMHK. 

26. H.X gigantellum Litw. et Zahn, 1907, Feddes Repert. 4 : 325; Zahn, 1922, 
Pflanzenreich, 79, 4, 280 : 1070; Ppoccr. 1934, Oji. KaBK. 4 : 268; IOkchh, 1960, 
Oji. GGGP, 30 : 24. — H. chaetothyrsum (Litw. et Zahn) Juxip, 1960, n;Hx. con.: 
30. — H. coniciforme {hiW. et Zahn) Juxip, 1960, ii;hx. coh.: 130. — ^H. strepto- 
trichum (Zahn) Juxip, 1960, ii;hx. coh.: 25. [H. prenanthoidesXH. terekianum^). 

T H n: «Gaucasus, prov. Terek, in cacumine m. Beschtau pr. Piatigorsk, 

5 VII 1906, D. I. Litwinow» (TBI!, iso - LE!). 

B cpe^HeM ropHOM nonce. 

I^K: B. KyM.; 33: Heb.-Phoh. 
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9Hji;eMHK. 

Ho MHeHHK) D^ana, oTBenaeT (|)opMyjie H. macrolepisXH. umbellatumX H. pre~ 
nanthoides^ oji;HaKo mli hg o6Hapy>KHJiii KaKHx-HiiSyAb npHanaKOB nepBLix Asyx 

BH^OB. 

27. H, Xchloroprenanthes hitw, et Zahn, 1907, Feddes Repert. 4 : 266; IOkchh,. 
1960, (Dji. GGGP, 30 : 31; P. D. Sell a. G. West, 1975, FI. Turk. 5 : 735. - H. dji- 
milense subsp. chloroprenanthes (Litw. et Zahn) Zahn, 1922, Pflanzenreicli, 79, 4, 
280 : 1056. — H. obscuricaule (Litw. et Zahn) Juxip, 1960, bjit. con.: 30. (H. pre- 
nanthoidesX H. macrolepis ). 

Thu: «Prov. Kuban, in declivibus graminosis subalpinis ad fl. Teberda su- 
perioris, 2340 m, 11 VII 1905, D. I. Litwinow» (LE!). 

Ho TpaBHHHCTLiM CKjioHaM B cySaJitnHHCKOM nonce. 

3K: ypyn.-Te6. 

K)ro-3an. Ashh (ceB.-Bocx. Typi^nn). 

28. H.Xleptoprenanthes Litw. et Zahn, 1907, Feddes Repert. 4 : 324; Zahn,. 
1922, Pflanzenreich, 79, 4, 280 : 1067; Fpoccr. 1934, (Dji. KaBK. 4 : 262; lOKcnn, 
1960, (Dji. GGGP, 30 : 37. {H, macrolepis XH. prenanthoidesXH. laevigatum). 

T H n: «Gaucasus, prov. Kuban, in valle fl. Teberda, in pineto denso,. 
26 III 1905, D. I. Litwinow» (LE!). 

Ho TpaBHHHCTBIM CKJIOHaM H COCHHKaM B CySaJIbnilHCKOM nonce. 

3K: ypyn.-Te6.; 33: UnF.-Piion. 

BnAeMHK. 

29. H,Xpseudoconstrictum Zahn, 1907, Feddes Repert, 4 : 323; id. 1922, Pflan¬ 
zenreich, 79, 4, 280 : 1059; Ppoccr. 1934, (Dji. KaBK. 4 : 267; IOkchh, 1960, (Dju 
GGGP, 30 : 36. — H, panjutinii Juxip, 1959, Bot. mbt. (Jlennnrpa;!!;), 19 : 467; 
id. 1960, (Dji. GGGP, 30 : 32. {H. prenanthoidesXH, pseudosvaneticum), 

T H n: «Svanetia, in jugo Latpari inter fl. Hippum et Ingur supra pagum Kola,. 
5 VIII 1890, S. Sommier et E. Levier» (FI, icon. — LEI). 

33: Hki.-Phoh. 

3H;i;eMHK. 

30. H.Xraddeanum Zahn, 1913, Hsb. KaBK. Myaen, 7 : 136; id. 1922, Pflan¬ 
zenreich, 79, 4, 280 : 937; Ppoccr. 1934, (Dji. KaBK. 4 : 272; IOkchu, 1960, (Dji. 
GGGP, 30 : 124. — H, regelianum Zahn, 1922, 1. c.: 936, excl. typo, quoad pi. 
cauc.; KIkchu, 1960, ii;ht. con.: 124, excl. typo, quoad pi. cauc. (H, prenanthoi¬ 
desXH, virosum), 

T H n: «Manglis, VII 1880, G. I. Radde» (TBMl). 

Uo JiecaM H na Jiyrax or nun^nero ji;o cySaJibnnHCKoro ropnoro nonca. 

3K: ypyn.-Te6.; L(K: B. Tep.; 33: Hnr.-Pnon., Pnon.-Kunp.; 1(3: Tpnaji.- 
H. Kapr.; 103: Hax., 3aHr.; T. 

3Hji;eMHK. 

31. H.Xconicum Arv.-Touv., 1877, Bull. Soc. Dauph. Ech. PI. 4 : 188; IOk- 
cnn, 1960, (Dji. GGGP, 30 : 128; P. D. Sell a. G. West, 1975, Fl. Turk. 5 : 738, 
iid. 1976, Fl. Europ. 4 : 407. — H, aestivum subsp. conicum (Arv.-Touv.) Zahn,. 
1922, Pflanzenreich, 79, 4, 280 : 924. — H, asterodermum (Woronow et Zahn) 
Juxip, 1960, ij;ht. con.: 133. — ?H, lespinassei (Kozl. et Zahn) Juxip, 1960, n;HT. 
con.: 134. [H, umbellatumXH, prenanthoides), 

Onncan h 3 (DpaHij;HH (^o^nne). 

Uo KycTapnnKaM n na Jiyrax ot Hnn^nero ^o cySajitunncKoro ropnoro nonca. 
3K: ypyn.-Te6.; L(K: B. Kyn.; 33: Tyanc.-Aji;Ji., Aa^k.; 1(3: Kapx.-K). Oc., 
Jlopn; 1033: Mecx., Apar.; 103: Epen., Gen., 3aHr. 

IJenTp., Boct. Enpona, loro-aan. Aann (cen. Typij;Hn). 

32. H,Xteberdense (Litw. et Zahn) Juxip, 1960, (Dji. GGGP, 30:133; 
P. D. Sell a. G. West, 1975, Fl. Turk. 5 : 738. — H, inuloides subsp. teberdense 
Litw. et Zahn, 1907, Feddes Repert. 4 : 247; Zahn, 1922, Pflanzenreich, 79, 4, 
280 : 902. {H, laevigatumXH, prenanthoides). 
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T H n: «Ky6aHCKaH o6ji., ji;ojiHHa p. Te6ep^Li, 4200', 20 VII 1905, H. JIiit^ 
BHHOB» (LE!). 

Ha cKJioHax rop h b jiecax ot cpe^iiero ji;o cySajitnnHCKoro ropnoro noaca. 

3K: ypyn.-Te6.; 33: Har.-Pnoii.; I]|3: KapT.-IO.Oc., Jlopn. 

IOro-3an. Ashh (ccb.-boct. Typi];HH). 

33. H.Xlitwinowianum Zahn, 1907, Feddes Repert. 4 : 263; id. 1922, Pflan- 
aenreich, 79, 4, 280 : 1071; Ppoccr. 1934, Oji. KaBK. 4 : 269; IOkchh, 1960, Oji. 
CCCP, 30 : 39. — H, ermaniense Juxip, 1959, Bot. mbt. (Jlemmrpaji;), 19 : 469;; 
id. 1960, Oji. CCCP, 30 : 40. — H, gothicifrons (Zahn) Juxip, 1960, i];ht. coh.: 
39. — H, sulphurellijorme (Kozl. et Zahn) Juxip, 1960, i];nT. coa.: 41. — H, sul- 
phurellum (Kozl. et Zahn) Juxip, 1960, i];ht. coa.: 41. {H, prenanthoidesXH, lae- 
vigatumXH. umbellatum), 

T H n: «Caucasus, prov. Kuban, fontes f]. Teberda, ad viae margines, 2400 m,, 

11 VII 1905, D. I. Litwinow» (LE!). 

B cbgtjibix Jiecax h na Jiyrax b cpe^neivi ii sepxiieM ropiiBix noacax. 

3K: ypyn.-Te6.; BK: Acco-Apr.; 1(3: Kapx.-IO.Oc. 

3Hji;eMHK. 

Sect. 6. Schmalhauseniana Zahn, 1922, Pflanzenreich, 79, 4, 280 : 1075;; 
IOkchh, 1960, Oji. CCCP, 30 : 10. 

T H n: H. schmalhausenianum Litw. et Zahn. 

PacTeHHH bo Bcex aacTHX rycTO onymenHBie. CTe6ejiB b Bepxnefi hbcthbhjiB' 
HaTO pasBOTBJieHHHH, Hecyin,HH 1—3 (4) inapoBHji;HBie aepiiBie KopanHKii. JIhctbh 
jiaHi];eTHBie, CTe6jieo6'BeMjiK)in,He, HerHTapoBHji;HBie. JIhctohkh o6epTKH ji;o 

12 MM C ryCTBIMH aepUHMH JKejieSHCTHMH BOJIOCKaMII H C IieSoJIBIHHM KOJIHHe- 

CTBOM npOCTBIX BOJIOCKOB. 

34. H, schmalhausenianum Litw. et Zahn, 1907, Feddes Repert. 4 : 326; Zahn,, 
1922, Pflanzenreich, 79, 4, 280 : 1075; Ppoccr. 1934, Oji. KaBK. 4 : 266; IOkchh, 
1960, Oji. CCCP, 30 : 10. — H. atrocephalum Schmalh. 1892, in Ber. Deutsch. 
Bot. Ges. 10 : 290. — H, podkumokense Juxip, 1959, Bot. mbt. (JleHHHrpa^^)^ 
19 : 467; id. 1960, Oji. CCCP, 30 : 23. 

T H n: «Khcjioboack, no p. Ojibxobkb, 3 VII 1886, H. H. Akhe^hcb)) (LEI). 

Ho TpaBHHHCTBIM OTKpBITBIM CKJIOHBM B HHJKHeM TOpHOM HOHCe. 

3K: Bejio-JIa6., Vpyn.-TeS.; P(K: B. KyM., MajiK. 

3Hji;eMHK. 

Sect. 7. Foliosa Peter, 1894, Pfianzenfam. 4, 5 : 384; Zahn, 1922, Pflanzen- 
reich, 79, 4, 280 : 935; BDkchh, 1960, Oji. CCCP, 30 : 77. — Ser. Foliosa (Peter) 
Sell et West, 1975, FL Turk. 5 : 736. 

T H n: H. virosum Pall. 

PacTeHHH 6e3 npHKopneBBix jincTBen; CTeSjieBBie jihctbh MuoroHHCJieHHBie, 
c mupoKHM, Cojiee-Menee cTeSjieoSBeMJiion^HM ocHOBanneM, CH3bie hjih cnaoBaTBie, 
CHH3y c ceTHaTBiM, Hnorji;a neneTKHM JKHJiKOBanHeM. Seea^^iaTBie bojiockh oTcyTCT- 
ByiOT HJIH HMeiOTCH TOJIBKO Ha I^BeTOHOCaX H y OCHOBaHHH JIHCTOHKOB oSepTKH. JIH' 
CTOHKH o6epTOK 6e3 >Kejie3HCTBix H npocTBix BOJIOCKOB, HapynmBie npHH^aTBie hjih 
cjierKa oTTonBipeHHBie. 

35. H. virosum Pall. 1771, Reise, \ : 501; Zahn, 1922, Pflanzenreich, 79, 4, 
280 : 935; Ppoccr. 1934, Oji. KaBK. 4 : 272; IOkchh, 1960, Oji. CCCP, 30 : 77; 
P. D. Sell a. G. West, 1976, FI. Europ. 4 : 406; H. W. Lack, 1977, FL 
Iran. 122.: 179. 

T H n: «In campis elatioribus prov. Isetensis, P. S. Pallas» (LEI). 

B CTenax na necaanBix noHBax. 

311: 3. CTaBp.; BH: B. Craap., Tep.-KyM.; B3: Ajiaa.-ArpiiH. (IIIeKii). 
L(eHTp., Boct., loro-BOCT. Eapona, 3an., Boct. Ch6hpb, ^bjibh. Boct., Cpeji;H., 
L(eHTp., ioro-3an. A3 hh (Pcea. Typi^na, cea. Hpan). 

Pe^Ko. B npomjioM qacTO CMemnBaJicH c H, robustum Fries h canTajica mnpoKO 
pacnpocTpaneHHBiM na KaaKaae. 
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36. H.Xrobustum Fries, 1848, Nova Acta Reg. Soc. Sci. Uppsal. 14:193; 
!Zahn, 1922, Pflanzenreich, 79, 4, 280 : 938; Fpoccr* 1934, Oji. KasK. 4 : 273; 
IOkchh, 1960, Oji. CCGP, 30 : 78; P. D. Sell a. C. West, 1976, FI. Europ. 4 : 407. 

vlrosumXH. umbellatum), 

T H n: «in provinciis Katharinoslaw et Poltawa. V. PIaupt» (LE!). 

B CTenax, no KycTapnnKaM h na cKJionax b ropax. 

311: 3. GraBp.; 3K: ypyn.-Te6.; I]|K: B. KyM.; BK: B. GyjiaK.; K)3: Hax., 
Banr. 

Il^eHTp., Boot., loro-BOCT. Eapona, 3an., Boot. GhShpb, ^ajitn. Boot., Gpe^n., 
I],enTp., ?H)ro-3an. Aana (cob. Typi^na, cob. Hpan). 

Sect. 8. Sabauda (Fries) G. Schneid. 1888, Deutsch. Bot. Monatsschr. 6, 
S—9 : 121; Zahn, 1922, Pflanzenreich, 79, 4, 280 : 941, cum auct. Fries; K)KCHn, 
1960, Oji. GGGP, 30 : 81, cum auct. Fries. — Ser. Accipitrina (Koch) Fries IV. 
-Sabauda Fries, 1862, Epicr. 127, stat. indef. — Ser. Sabauda (Fries) Sell et West, 
1975, FI. Turk. 5 : 744; — H. sabaudum L. group: P. D. Sell a. C. West, 1976, 
FI. Europ. 4 : 409. 

T H n: H. sabaudum L. 

PacTenna o6BiaHo onymennHe. Bee jincTBa CTe6jieBHe, MHoroancjienHBie, 
nnor^a cKyaennBie b HHJKHen nojiOBnne creSaa, c pobhhmh hjih caerna yToan^en- 
iiBiMH KpaaMn; Bepxnne c onpyraHM nan cepAUjeBHAHBiM ocnoBanneM, nnorAa noay- 
CTe6aeo6'BeMaH)ni;He. JIhctoukh o6epTKH ryuHe, npH>KaTBie, Biiemnne HHor^a caerna 
■oTTonBipeHHHe, roaBie nan c npocTHMH n JKeaesncTHMH BoaocnaMn. flsumm ro- 
aBie. Kpaa aaBBeoa o6ni;ero n;BeToao>Ka AannHoSaxpoMaaTo-sySnaxHe. 

37. H, sabaudum L. 1753, Sp. PI. 804; Zahn, 1922, Pflanzenreich, 79, 4, 280 : 
942; Ppoccr. 1934, Oa. KaBK. 4 : 273; P. D. Sell a. G. West, 1975, FI. Turk. 5 : 
745; iid. 1976, FI. Europ. 4 : 409. — H, scabiosum auct. non Sudre: Juxip, 1960, 
<I>a. GGGP, 30 : 83, quoad pi. cauc. 

Onnean h 3 PepMannH (Hb. Linn. 954/45). 

Ha noaanax n no onymnaM cochobbix h ancTBennBix ropnBix aecoB. 

33: A6x., Ajj;>k. 

3an., I^eHTp., ioio-boct. EBpona, ioro-3an. Aana (cob. Typqna). 

38. H, vagum lord. 1849, Gat. Jard. Grenoble : 21; lOncnn, 1960, Oa. GGGP, 
30 : 85; P. D. Sell a. G. West, 1975, FI. Turk. 5 : 744; iid. 1976, FI. Europ. 4 : 
409. — H, sabaudum L. subsp. vagum (lord.) Zahn, 1922, Pflanzenreich, 79, 4, 
280 : 953. — H. sublactucaceum auct. non Zahn: K)KCHn, 1960, i];ht. con.: 84. 

Onnean h 3 OpaHqnn. 

Ho onymnaM aecoB, na CKaonax n na ayrax ot nn^Knero ao cySaaBnnncKoro 
noHca. 

3K: Beao-JIa6.; G33: Tyanc.“Aji;a.; 33: A6x., Pnon.-Kanp., Aa>k.; T. 

3an., L(eHTp., lOn^n., loro-BoCT. Espona, loro-aan. Aann (ces., ces.-aan. Typ- 
n;HH). 

39. H. virgultorum Jord. 1848, Gat. Jard. Dijon : 27; lOKcnn, 1960, Oa. GGGP, 
30 : 85; P. D. Sell a. G. West; 1976, FI. Europ. 4 : 409. — H, sabaudum L. subsp. 
virgultorum (Jord.) Zahn, 1922, Pflanzenreich, 79, 4, 280 : 949. 

Onnean na OpaHqnn (Jlnon). 

Ho onymnaM aecoB, na CKaonax n na ayrax ot nnnmero ^o cySaannnncKoro 
ropnoro nonca. 

3K: Beao-JIa6.; G33: nmaji;.-/^>Ky6r.; 33: Tyanc.-A^a., A6x., Aa>k.; 11,3: 
KapT.-KD.Oc.; T. 

3an., E(enTp., K)>Kn., loro-BOCT. Espona, ?H)ro-3an. Aann (ces. Typn;nH). 

40. H, cincinnatum Fries, 1862, Epicr. 131; Zahn, 1922, Pflanzenreich, 79, 4, 
280 : 939, pro hybr.; Ppoccr. 1934, Oa. Kasn. 4 : 273; BDncnn, 1960, Oa. GGGP, 
30 : 26. — H. virosiforme Woronow et Zahn, 1912, Beexn. Tn(|)a. Box. caji;a, 22 : 35; 
lOncnn, 1960, n;nx. con.: 29. — H. syreistschikovii (Zahn) Juxip, 1960, i];ht. con. : 29. 
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JleKTOTHn: «Iii valle Koschadara prov. Nachitschiwan. Julio, 1829, 
O. I. Szowitz» (LE!). 

Ha CKjionax h no pacmejinnaM cKaji b ropax. 

B3: Kapa6.; 1033: Apar.; 103: EpoB., Cob., ^ap., Hax.; T. 

SOro-3an. Ashu (cob.-boot. Typi];HH, ? cob. Hpan). 

Ho HameMy MHennio, AannHH bha ho HBjiaeTCH rnSpHAoreHHHM. 

41. H.xterekianum (Litw. et Zahn) Juxip, 1960, Oji. CCCP, 30:33. — 
H, pelagae subsp. terekianum Litw. et Zahn, 1907, Feddes Repert. 4 : 263; Zahn, 
1922, Pflanzenreich, 79, 4, 280 : 1069. — H, chlorochromum (Sosn. et Zahn) Juxip, 
1960, AHT. con.: 25. — H. pelagae auct. non Deg.: Grossh. 1934, Oji. KaBK. 4 : 268. 
{H, macrolepisXH, cincinnatum?). 

Tun: «Caucasus, prov. Terek, in cacumine m. Beschtau pr. Piatigorsk, 4800', 
5 VII 1906, D. I. Litwinow» (LE!). 

Ha ropHLix Jiyrax b cpeAneM nonce. 

3K: ypyn.-Te6.; U^K: B. KyM.; 33: Hnr.-PnoH. 

Bhaomuk. 

G MHenneM I^ana o tom, nro otot rnSpnAoreHHHH bha oTBenaer (|)opMyjie H, um- 
bellatumxH. beschtavicumxH, stmplicicaule, TpyAHo corjiacHTtcn. BeponTHO, 
B oSpasoBaHHH A^HHoro BHAa ynacTBOBajiH H, macrolepis n KaKon-nnSyAt bha 
ceKAHH Sabauda — bo3mo>kho, H, cincinnatum^ c kotopbim y aroro rnSpnAa HMeeTcn 
HOKOTopoe cxoACTBo no (|)opMe h xapanrepy onymenna oSepTKH ii pacnoJio>KeHHH) 
JiHCTBOB na CTeSjie. 

Sect. 9. Umbellata (Fries) Williams, 1902, Prodr. FI. Brit. 3 : 83; Zahn, 
1922, Pflanzenreich, 79, 4, 280 : 907, cum auct. Fries; BDkchu, 1960, Oji. CCCP, 
30 : 87, cum auct. Fries. — Ser. Accipitrina (Koch) Fries V. Umbellata Fries, 
1862, Epicr. 132, stat. indef. — Ser. Umbellata (Fries) Sell et West, 1975, FI. 
Turk. 5 : 745. 

T H n: H, umbellatum L. 

Bee jiHCTBH cTeSjieBBie, ne cTeSjieobTbeMJiioniiHe, c saBepnyTHMH KHHsy KpauMH. 
CoABeTHe MerejiBnaToe, b Bepxnen nacTH nacTo soHTHKOBHAnoe. JIhctohkh oSbiuho 
rojiBie, oTTouHpeHHBie. HsBinKH rojiBie. CeMHHKH oCBinno nepnHe. 

42. H, umbellatum L., 1753, Sp. PL 804; Zahn, 1922, Pflanzenreich, 79, 4, 
280 : 907; Ppoccr. 1934, Oji. Kann. 4 : 272; IOkchu, 1960, Oji. CCCP, 30 : 90, 
excl. syn. H, turfosum Kem.-Nath.; P. D. Sell a. G. West, 1975, FI. Turk. 5:746; 
iid. 1976, FI. Europ. 4 : 409. 

Onnean h 3 EnponH. 

Ot HH>KHero AO ajiBunncKoro nonca b cbbtjibix jiecax, no onymnaM jieca, no 
€KjioHaM H B CTennx. OChhho. 

Ho-BHAHMOMy, BO Bcox paHOHBX (3a HCKjnonenneM nojiynycTHnn). 
yMepeHHBie oSjiacTH ceBepnoro nojiymapna. 

|43. H.Xlatlfolium Froehl. ex Link, 1822, Enum. Horti Berol. Alt. 2 : 287; 
Fries, 1862, Epicr. 135, cum auct. Spreng.; P. D. Sell a. G. West, 1976, FI. Europ. 
4 : 406. {H, umbellatumxH, sabaudum?), 

Onnean h 3 HupeneeB. 

Ho onymnaM jiecoB. 

33: Tyanc.-AAJi., A6x., Pnon.-Kanp., Aa>k. 

I]|eHTp., IO>KH. Eapona. 

Panee CCCP ne npuBOAHJicn. 

Sect. 10. Tridentata (Fries) G. Schneid. 1888, Deutsch. Bot. Monatsschr. 6, 
3—9 : 121; Zahn, 1921, Pflanzenreich, 77, 4, 280 : 856, cum auct. Fries; KDrchu, 
1960, Oji. CCCP, 30 : 91, cum auct. Fries. — Ser. Tridentata (Fries) Sell et West, 

1975, FI. Turk. 5 : 746. — H, laevigatum Willd. group: P. D. Sell a. C. West, 

1976, FI. Europ. 4 : 410. 

T H n: jfiT. tridentatum (Fries) Fries. 


9 BoTaHH^ecKHft HtypHaji, JnTi 4, 1990 r. 
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PacTeHHH MajioonymeHHBie. PoaeTOTOHx jincTtes 0—2, cTeSjiesHe MHoroTOCJien- 
HLie, pasHOMepHo pacnpeAejienHBie no cTeCjiio, ne SHsaiOT cTe6jieo6i>eMjiH)in,HMH n 
o6HnHO cyjKeHHBie k ocHOBannio. HsBinKH rojiHe. Kpan ajiBseoji o6ni;ero i];BeTOJio}Ka 
sySnarae. CoMnnKii TOMHo-KopHnneBBie hjih nepnBie. 

44. H. laeuigatum Willd. 1803, Sp. PL 3, 3 : 1590; Zahn, 1922, Pflanzenreich,. 
79, 4, 280 : 893; Ppoccr. 1934, Oji. KaBK. 4 : 271; IOkchh, 1960, Oji. CCCP, 30 :105; 
P. D. Sell a. G. West, 1975, FI. Turk. 5 : 746; iid. 1976; FI. Europ. 4 : 410. — 
H, turfosum Kem.-Nath. 1953, 3aM. chct. reorp. pacT. (T6hjihch), 17 : 130. — 
H. acrifolium Dahlst. var. bodyschense Zahn, 1911, Becrn. Th$ji. 6ot. ca^a, 21 : 10; 
K)KCHn, 1960, i];ht. con.: 96. — IH. kuderense (Zahn) Juxip, 1960, i];ht. con. : 57. — 
H. levigans (Zahn) Juxip, 1960, isjn, con. : 102. — H, rigidum auct. non Hartm.: 
Juxip, 1960, i];ht." con. : 111, quoad pi. cauc. 

T H n: «Hort. hot. Berol. Willdenow» (B, foto — LE!). 

IIo onymKaM jiecoB n cpeji;H KycTapnnKOB, b ropax ot HH>KHero ao cySaJiBnnn- 
CKoro nonca. 

3K: ypyn.-Te6.; I],K: B. Tep.; BK: B. CyjiaK., Man.-CaMyp.; 33: Hnr.-PnoH., 
Phoh.-Kbhp., Aa>k.; 1(3: Kapr.-IO. Oc., Jlopn. 

Eapona, 3an. n Boct. CnSupB, loro-san. Asnn (ccb.-boct. TypAnn). 

45. H, tridentatum (Fries) Fries, 1862, Epicr. 116; [Okchh, 1960, Oji. CCCP^ 
30 : 102; P. D. Sell a. G. VVest, 1976, FI. Europ. 4 : 410. — H, vulgatum var. 
tridentatum Fries, 1819, Nov. FI. Seuc. Mant. ed. 1 : 187. — H. laevigatum subsp. 
tridentatum (Fries) Zahn, 1922, Pflanzenreich, 79, 4, 280 : 866. 

Onncan h 3 IIlBeAHH. 

45a. jfiT. tridentatum subsp. tridentatum. — H. dechyi (Kozl. et Zahn) Juxip„ 
1960, Oji. GGGP, 30 : 104. — H. flocciparum (Schelk. et Zahn) Juxip, 1960, aht. 
con. : 106. — H. lancidens (Zahn) Juxip, 1960, aht. con. : 101. — H. lissolepium 
auct. non Zahn: Juxip, 1960, aht. con. : 103, quoad pi. cauc. 

IIo onyniKaM jiecoB b cpeAneM ropnoM nonce. Pe^Ko. 

1(3: Kapr.-IO. Oc.; B3: AjiaB.-Arpnn. (r. BopSajio), Mypr.-MypoBA. 

EBpona. 

yKasannoe pacnpocrpanenne na KaBKase nenojinoe, ran nan na nenoTopBix 
rep6apnHX Jincrax HMeercn tojibko na^nncB «KaBKa3» 6e3 Tonnoro yKa3anHn ivie- 
CTooSHTannn. 

45b. H. tridentatum subsp. kubanicum Litw. et Zahn, 1907, Feddes Repert. 
4 : 240; Zahn. 1922, Pflanzenreich, 79, 4, 280 : 879. — H. kubanicum (Litw. et 
Zahn) Juxip, 1960, Oji. GGGP, 30 : 104. 

T H n: «Gaucasus, prov. Kuban, in valle fl. Teberda, in pineto denso, 1400 
18 VII 1905, D. I. Litwinow» (TBM!, iso - LE!). 

3K: ypyn.-Te6. 

Bhacmuk. 

46. H.Xmacroligodes (Zahn) Juxip, 1960, Oji. GGGP, 30 : 101. — H. laevi¬ 
gatum subsp. macroligodes Zahn, 1922, Pflanzenreich, 79, 4, 280 : 891. — H. gori- 
ense (Kozl. et Zahn) Juxip, 1960, aht. con.: 95. {H. tridentatumXH. umbellatum). 

T H n: «Svanetia, ad fl. Nakra, 18 aug. 1890, S. Sommier et E. Levier» (FI> 
icon — LEI). 

B ropnHx jiecax. 

33: Hnr.-Pnon.; 1(3: Kapr.-IO. Oc. 

3nAeMHK. 

47. H. caucasiense Arv.-Touv. 1899, in Lipsky, Tp. Th(|)ji. 6ot. ca^a, 4 : 375; 
IOkchu, 1960, Oji. GGGP, 30 : 42. — H. muricellum subsp. caucasiense (Arv.- 
Touv.) Zahn, 1922, Pflanzenreich, 79, 4, 280 : 1063. 

T H n: «nnTHropcK, Bepmnna r. BeniTay, 23 VI 1896, H. JIhtbhhob» (LEI). 

L(K: B. KyM. 

3nAeMHK. 

t(an npeAuojiaraeT, nro AanHHH bha nBjineTcn rH6pHAOM H. sparsumxH. laevi- 
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gatum, o;3;HaKo 5ojiee BepoHTHO, ^to caucasiense ne HBJineTCH rnSpHAorenHHM 
BHAOM. 

48. H,Xbiebersteinii Litw. et Zahn, 1907, Feddes Repert. 4:260; IOkchh, 
1960, Oji. CCGP, 30 : 49. — H, callichlorum Litw. et Zahn, 1907,1. c.: 264; IOkchh, 
1960, i];ht. coh.: 44. — H, acutangulum (Kozl. et Zahn) Juxip, 1960, i];ht. con.: 48. — 
H, beschtavicum (Litw. et Zahn) Juxip, 1960, i];ht. con. : 47. — H, kochtanum 
(Kozl. et Zahn) Juxip, 1960, ujit, con. : 49. — H, sobrinatum (Litw. et Zahn) Juxip, 
1960, i];ht. con. : 66. — H, tzagwerianum (Kozl. et Zahn) Juxip, 1960, i];ht. con.: 
48. {H. tridentatum XH.X erythrocarpum ). 

T H n: «Gaucasus, prov. Kuban, in subalpinis ad fontes fl. Teberda ad vias, 
2530-2660 m, 10-15 VI 1905, D. I. Litwinow» (LE!). 

Ho onymnaM jiecoB h jiyraM ot cpeAnero ao cySaJiBnnncKoro nonca. 

3K: ypyn.-Te6.; L(K: B. KyM., B. Tep.; BK: Acco-Apr.; 1(3: KapT.-K). Oc. 

Bhaomhk. 

Ha cocTaBa KaBKaacKHx ncTpebunoK ncKjnonenH bhji;h H. auratum Fries h 
H. praticola Sudre, KOTopHe panee oninbonno yKasHBaJinct Aannon TeppHTopun. 


BoiaHHneCKHH HHCTHTyX 
•3HM. B. JI. KoMapoBa AH CCGP, 
JleHHHrpafl. 


nojiyneno 16 VIII 1988. 
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XAPOBBIE BOAOPOCJIH {CHABOBHYTA) 

CEBEPHOrO KA3AXCTAHA 

B. F. SVIRIDENKO, T. V. SVIRIDENKO. 

GHAROIG ALGAE ( CHAROPHYTA ) OF THE NORTHERN KAZAKHSTAN 

Coo6ii];aK)Tca noBHe j];aHHHe o MecTonaxoyKfleHHax, aKOJicrnn ii iienoTHHecKOH pojin 16 bh^or 
xapoBHx Boflopocjieii b 3 ceBepnHx o6jiacTax KasaxcKOH CGP. 

Bojitmoe sna^enne xapoBHX BOAopocjien b (|)opMHpoBaHHH pacTHTejiBHoro* 
noKpoBa ceBepoKaaaxcTaHCKHx boaobmob otmbthji II. II. IIojihkob eme b 1933 r., 
OAHaKO AO HacTOHrAero BpeMenn axa rpynna pacTenHH ocTaeTca cjia6o nay^enHOB: 
b pernoHe. IlepBBie coo6iii,eHHH o bhaobom cocTaBe xapo(|)HTOB naxoAHM b paSoxe 
M. M. rojijiep6axa (1940), vj^e b abjiom j^jir BepxneToSojiBCKoro h HpTBiincKoro 
panoHOB, npHHHTBix bo «Ojiope CCCP» (1934), npHBeAenBi 25 MecTOHaxo>KAeHHH 
10 bhaob: Nitella gracilis (Smith) Ag., N, hyalina (DC.) Ag., Chara ceratophylla 
Wallr. (=Ch, tomentosa L.), Ch, contraria A. Br., Ch. crinita Wallr. {=Ch, canescens 
Desv. et Lois.), Ch. delicatula Ag., Ch. foetida A. Br. {=Ch. vulgaris L. emend. 
Wallr.), Ch. fragilis Desv., Ch. kirghisorum Lessing emend. Hollerb., Ch. sibirica 
Mig. (=Ch. altaica A. Br. emend. Hollerb.). 

HccjieAyn pacTHTejiBHOCTB 03. Boposoe KoKneraBCKOH o6ji., JI. A. fl^ennenKO* 
(1948) o6Hapy>KHJia 3 BHAa: Chara aspera Deth. ex Willd., Ch. fragilis h Ch. stri- 
gosa A. Br. HosAnee K. B. ^oSpoxoTOsa (1953) bhobb ynoMnnaer o6 3thx naxoAKax 
H AonojiHHTejiBHo npHBOAHT MecTOHaxo>KAeHHe Ch. kirghisorum b HaypsyMCKOM 3a- 
noBeAHHKe na lore KycTanancKOH o6ji. 

EAHKHTOHe MecTOHaxo>KAeHHH xapoBBix BOAopocjien ynaaBiBaeT B. M. Kaxan- 
cKan (1970, 1975) b onHcannax pacTHTejiBHOCTH oaep CesepHoro KasaxcTana. Co- 
rjiacHO AHTHpyeMHM paSoxaM, b pasHHHHBix oaepax aBxopoM 6bijih oxMenenBi 3 BHAa: 
Chara canescens — b oaepe, pacnojio>KeHHOM b jiecHOM MaccnBe AnaHKaparaH (Ky- 
cxaHancKan o6ji.), Ch. tomentosa — b 03. Tenma (KycxanaHCKaH o6ji.) h Ch. fra¬ 
gilis — B IlaBjioAapcKOH o6ji. (boaobm ne yKaaan). B cxaxBe ynoMHHaexcn xaK>Ke 
Ch. vulgaris, ho hh oaho MecxoHaxo>KAeHne axoro BHAa b CeBepnoM Kaaaxcxane iie 
npHEOAOHO. ropHBix oaep KoKnexaBCKon o6ji. yKaaanBi 5 bhaob: Chara aspera ii 
Ch. connivens Salzm. ex A. Br., naHAeHHBie b o3. Koxbipkojib, Ch. fragilis h Ch. le- 
nuispina A. Br. na oa. Boposoe, h Ch. jubata A. Br. (=Ch. filiformis Hertzsch) 

H3 03. JKaKCBT. 

HaKOHen;, b HasecxHOH cboako no xapoBBiM BOAopocjiHM CCCP M. M. Pojijiep- 
6axa H JI. K. KpacasHHon (1983) npHseAenBi MecxonaxojKAOHHH 2 bhaob h3 Kokhg- 
xaBCKOH o6ji.: Chara locuples Hollerb. (oaepa KoxypnyjiB h BoJiBmoe HebanBe) h 
Ch. muscosa Gr. et B.-W. (oa. fl^>KaHHaK). 

06o6ni;aH jinxepaxypHBie MaxepnajiBi, mojkho oxmoxhxb, hxo b CeBepnoM Kaaax- 
cxane nasecxHo 17 bhaob xapoBBix BOAopocjien na 30 nyHKxoB. 
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Hpn Hsy^eHHH boahoh MaKpo^iiTHon pacTHTejitnocTH CeBepo-KasaxcTancKOH, 
KycTanaHCKOH h KoK^eTaBCKon oSjiacTen, npoBGAenHOM b 1982 — 1988 rr., naMH 
6lijio oSnapyjKeHo 16 bhaob xapoBHX b 23 paBHOTiinuLix Bo^oeMax, npOTeM 6ojib- 
niHHCTBO MecTOHaxo>K;i;eHHH panee ne 6lijih nsBecTHLi. Bcero b xo^e paSoTH o 6 cjie- 
ji;oBaHO OKOJio 70 oaep, 3 ochobhhx BOAoxpaHnjiniii,a (CepreeBCKoe, KapaxoMapcKoe 
H BepxneToSojiBCKoe), y^acTKH pen HmiiM, T 060 J 1 , y 6 araH, KaMBicaKTBi h neKo- 
TopBie BpeMeHHO cymecTByiomHe Bo^oeMBi. B reoMop(|)OJiorOTecKOM oTHomennH 
panoH HCCJieAOBaHHH oxBaTBiBaex KoK^eTaBCKyio BoaBBimeHHocTB, loro-sanaAnyio 
OKpanny SanaAHO-CHSnpcKOH paBHHUBi h ceBep TyprancKoro njiaxo. Kotjiobhhbi 
6 oJIBinHHCTBa paBHHHHHX 03ep OTHOCHTCH K 3K30reiIHBIM THHaM, B 3 HA 0 reHHHX 
KOTJiOBHHax pacnojio>KeHBi 03epa KoK^eTaBCKoii BOBBHineHHocTn: BoJiBinoe He- 
6 a^Be, lHy^Be, BopoBoe, HManTay, SepeH^a, JKaKCBi-JKajirBisToy. 

OjiopHCTH^ecKHe coopBi conpoBOJK^ajiHCB BH3yajiBHBiM onncaHHeM rpyHTOB 
(BaxMaH H AP*? 1965), naMepenneM aKTHBHon peaKi];im boabi no KOJiopHMeTpnnecKon 
niKajie pH. JlaSopaTopnBm anajiiia o 6 pa 3 i];oB boabi, BBmojineHHBiH no cooTBOTCTByio- 
ni,HM MOTOAHKaM (AjieKHH, 1959; PyKOBOACTBO . . 1977; ynn^HAHpoBaHHBie mo- 

toabi . . 1978), no3BOJinji onpoAOJiiiTB xiiMnnecKiin cocxaB pacTBopennBix cojien, 

MHHepaJiHBaAHH) n o 6 ni;yio >KecTKocTB b MecTOoSiiTaniiax bhaob. Jl^onojiHHTejiBHO 
6bijih HcnojiB30BaHBi onySjiHKOBaHHBie CBOAenna 0 niApoxHMHH noKOTopBix oaep 
((Dopm, 1963; FpnropBeBa, (DoKima, 1973). 

IIpHBOAHM MecTonaxon^AeHHH ii aKOJiornnecKyio xapaKTopncTHKy oCnapyJKennBix 
naMH BHAOB. B cTaTBe npHHHTa HOBan oTenecTBennaH TaKcoiioMHH xapoBBix boao- 
pocjien (FoJiJiepSax, KpacaBnna, 1983). HaBBanna oaep AanBi no cnpaBoannKy 
(OHJioHen;, OMapoB, 1974). 

1. Tolypella prolljera (A. Br.) Leonh. CeBepo-KaaaxcTaHCKaa o 6 ji., o 3 . Bojib- 
moH Tapanryji, pa3pe>KeHHO, 20 VII 1985; oKp. r. IleTponaBjioBCKa, BpeMOHHBie 
BOAOOMBi B jieBo 6 epe>KHOH noHMO p. HmHM, paapea^enHO, 25 VII 1985; tbm a^e, 
MaccoBO, 10 IX 1985; KoKaoTaBCKaa o 6 ji., jiarynBi no ceBepo-aanaAHOMy 6 epery 
03. JKaKCH-JKajirBT 3 Toy (ApBiKSajiBiKCKHH p-n), paspea^enno, 17 VII 1986. B tha- 
poKapSoHaTHo-naTpneBBix h rnApoKapSonaTHO-KajiBAiieBBix BOAax, pH 7.2 — 8.0, 
o 6 ni;aa a^ecTKocTB 2.8—6.0 Mr-aKo/a, MHHepaaHaaAHa 0.3—0.6 r/ji (cm. pncynoK, 
a); na tohkoactphthbix cepBix h TOMHO-cepBix HJiax, necKe, rjinne, noaBorpynTax; 
rjiyCnna ao 0.9 m. 

2. Nltella flexllls (L.) Ag. KoKaoTaBCKaa o6ji., 03. myaBe, sanaAnaa aacTB, 
paapea^enno, 24 VII 1986. B rnApoKap 6 oHaTHo-KajiBii;rieBOH boac, pH 7.2— 8 , 6 , 
o 6 ni;aa a^ecTKocTB 2.3—2.8 Mr-3KB/ji, MHHepajiH3aij;iia 0.3 r/ji; iia tokkoaotphthbix 
cepHx HJiax; rjiySnna 2.0—7.0 m. 

3. N, hyallna (D. G.) Ag. KycTanancKaa o6ji., BepxneToSojiBCKoe BOAOxpann- 
jiHni;e, Bopxnaa aacTB, paspea^enno, 27VIH 1982; CeBepo-KasaxcTancKaa 06 a., 
03. BoaBmoH Tapanrya, MaccoBO, 21 VIII 1983; xaM a^e, eAHHHano, 20 VII 1984. 
B rHApoKapSoHaTHO-HaTpneBHx h xaopnAHo-naTpneBBix BOAax, pH 7.6—8.4, 
o 6 ni;aa a^ecTKocTB 3.5—5.7 Mr-aKs/a, MnnepaansaAna 0.5—0.7 r/a (cm. pncynoK, 6 ); 
na necKC, ranne, tohroaotphthbix cepBix naax; ray 6 HHa ao 1.7 m. 

4. Nitellopsis obtusa (Desv. in Lois) Gr. KoKaoTaBCKaa 06 a., 03 . EopoBoe 
(myaHHCKHH p-n), MaccoBo, 31 VII 1986. B rHApoKap 6 oHaTHO-KaaBi];HeBOH boac, 
pH 7.2 — 7.6, o 6 ni;aa >KecTKOCTB 2.7 Mr-3KB/a, MnnepaansaAiia 0.3 r/a; na tohko- 
ACTpHTHBix aepHBix Haax, saiiaeimoM necKc; ray 6 inia 0.4 — 2.5 m. 

5. Chara altaica A. Br. emend. Hollerb. GeBepo-KaBaxciancKaa 06 a., aarynH 
no BanaAHOMy 6epery 03 . MaaBiii Tapanrya, MaccoBo, 30 VII 1982; 03 . JleSna^Be 
(GoKoaoBCKHH p-n), MaccoBo, 2 VII 1986; KycTanaHCKaa 06 a., 03 . JKancBi-AaaKoaB 
(TapanoBCKHH p-n), mbccobo, 25 VII 1983; KoKneTaBCKaa 06 a., aaryiiBi no aanaA- 
HOMy 6epery 03 . SepeiiAa, MaccoBO, 21 VII 1986; aarynBi no ceBepnoMy 5epery 03 . 
BoaBmoe HeSanBe, paspea^enno, 29 VII 1986. B xaopnAHO-naTpiieBBix, nnorAa 
B rnApoKapSoiiaTHo-HaTpHeBBTx n rHApoKapSonaTHo-KaaBAneBBix BOAax, pH 7.2 — 
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8.6, o6iu,aH >KecTK0CTB 3.2 — 37.3 Mr-3KB/ji, MHHepajiii3au;HH 0.5—8.0 r/ji (cm. pn- 
cynoK; e); na TOHKOAeTpnTHBix cepnx iijiax h sanjieHHOM necKe; rjiySnHa ao 0.3 m. 

6. Ch, aspera Deth. ex Willd. CeBepo-KasaxcTancKaH o6ji., 03. BojitmoH Ta- 
panryji, MaccoBO, 20 VIII 1983; tbm >Ke, eAnKn^mo, 16 VII1984; 03. EojiBmoe IleHB- 
KOBO (CoKOjioBCKHH p-H), eAHHOTHo, 7 X 1984; KoKB[eTaBCKaH o6ji., 03. BojiBnioe 
^e6aB[Be, ceBepo-BOCToraan ^acTB, MaccoBO, 26 VII 1986. B rnApoKapSonaTHO- 
KajiBAHeBBix, rHApoKapSonaTHo-HaTpiieBBix ii xjiopiiAHO-naTpneBBix Bo^ax, pH 
7.2—8.2, oSrAaH >KecTKOCTB 1.7—9.3 Mr-3KB/ji, MnnepaJiiiaai^nH 0.3 — 0.7 r/ji (cm. 
pncyHOK, a); na TOHKOAexpnTHBix cepBix njiax, necKe, meSne; rjiySnHa ao 5.0 m. 

7. Ch. canescens Desv. et Lois. CeBepo-KaaaxcTaHCKaH o6ji., jiarynBi no 3a- 
naAHOMy 6epery 03. MaJiBiii Tapanryji, MaccoBO, 27 VII 1982; 03. Bojibhioh Tapan- 
ryji, eAHHunno, 20 VII 1985; 03. IlojiOBHHHoe (ByjiaeBCKiin p-n), eAnHHnHO,13 VIII 
1985; KycTanancKaH o6ji., 03. yjiBKenSopjin (Komcomojibckhh p-n), MaccoBO, 
29 VII 1983; 03 . Cop (OpA>KOHiiKHA3CBCKHn p-n), paapeH^enno, 13 VII 1985; Kok- 
nexaBCKan o6ji., o3. HManTay, paapen^enno, 16 VII 1986; oa. SepenAa, MaccoBO, 
21 VII 1986. B xjiopiiAHO-naTpiieBBix, imorAa b rnApoKapSonaTno-HaTpHeBBix BOAax, 
pH 7.2—9.2, o6ni;an >necTKocTB 2.8—67.1 Mr-3KB/ji, MimepajiHaaipin 0.3—8.0 r/ji 
(cm. pncynoK, d); na TOHKOAeTpnTHBix cepBix, TGMfio-cepBix ii nepuBix njiax, necKe; 
rJiyCnna ao 1.0 m. 

8. Ch. contraria A. Br. CeBepo-KaBaxcTancKan o6ji., 03. Bojibhioh Tapanryji 
B ycTBe p. KaMBicaKTBi, MaccoBO, 11 VII 1984; p. KaMBicaKTBi b 3 km BBime ycTtn, 
MaccoBo, 20 VII 1985; oa. HojiOBHHHoe, eAHHiinno, 13 VIII 1985; KoKneTaBCKan 
o6ji., 03. EojiBmoe HeSanne, aanaAnan nacTB, paape^Kenno, 29 VII 1986. B rnApo- 
KapSonaTHO-KajiBAHeBBix, niApoKapSonaTHO-HaTpHeBBix ii xjiopHAHO-naTpneBBix 
BOAax, pH 7.2—8.0, o6iii;aH jkgctkoctb 3.4—23.2 Mr-aKs/ji, Mnnepajinaamin 0.5 — 
5.1 r/ji (cm. pncynoK, e)\ iia tokkoactphthbix cepBix ii TGMHO-cepBix HJiax; rjiydiina 
AO 0.6 M. 

9. Ch. fragilis Desv. CeBepo-KasaxcTancKaH o6ji., 03. Bojibhioh Tapanryji, 
pa3pe>KeHHO, 18 VII 1982; raM >Ke, MaccoBo, 24 VIII 1983; tbm n^e, mbccobo, 16 VI 
1984; p. KaMHcaKTBi b 3 km BBinre ycTBH, mbccobo, 11 VII 1984; oa. Hecrpoe b oKp. 
r. IleTponaBJioBCKa, MaccoBo, 10 VIII 1988; K^^CTanaHCKan o6ji., oa. JKapKaHH 
(JleHHHCKHH p-H), eAHHHHHO, 13 VIII 1983; KoKHeraBCKaH o6jt., jiarynBi no aanaA- 
HOMy 6epery oa. JKaKCBi-JKajirBiaroy, mbccobo, 17 VII 1986; oa. SepenAa, io>KHaH 
nacTB, pa3pe>KeHHO, 20 VII 1986; oa. BopoBoe, mbccobo, 2 VIII 1986. B rnApoKap- 
SoHaTHO-KaJiBAneBBix, niApoKapSoiiaTHO-HaTpneBBix ii xjiopHAHO-HarpneBBix BOAax, 
pH 7.2—9.2, o6iu;aH >KecTKOCTB 1.5—12.1 Mr-aKB/ji, MHiiepajinaaAiiH 0.3—2.8 r/ji 
(cm. pncyHOK, m); na tohkoaotphthhx cepBix, xeMHO-cepBix h nepHBix HJiax, necKe; 
rjiySnna ao 3.0 m. 

10. Ch. kirghisorum Lessing emend. Hollerb. KoKneTaBCKan o6ji., oa. 5KaKCBi- 
JKajirBiaToy, ceBepnan nacTB, MaccoBo, 17 VII 1986; 03. Bojinmoe HeCanne, bo- 
cTOHHan H loro-aanaAHaH nacTH, mbccobo, 28 — 30 VII 1986; oa. mynne, mbccobo, 
24 VII 1986. B rnApoKapSoHaTHO-KajiBAneBBix h niApoKapSoHaTHO-HaTpneBBix BO¬ 
Aax, pH 7.2—8.7, oSiAaH >KecTKOCTB 2.3—6.0 Mr-aKB/ji, MHiiepajiHaaAHH 0.2— 
0.7 r/ji (cm. pncyHOK, .?); na tohkoaotphthbix cepBix iiJiax, necKe, rpaBiin, KaMHHx; 
rjiyCnna 2.0—7.0 m. 

11. Ch. locuples Hollerb. KoKHexaBCKan o6ji., oaepa BopoBoe h Bojinmoe He- 
6aHBe, gahhhhho, 30 VII — 2 VIII 1986. B rHApoKap6oHaTHO-KajiBn;HeBOH boao, 
pH 7.2—8.2, o6ni;aH >KecTKOCTB 2.3—2.9 Mr-aKB/ji, MHHepajiHaaAiiH 0.3—0.5 r/ji; na 
rpySoACTpHTHBix HJiax; rjiySnHa 1.5 — 3.0 m. 


3KOJiori™cKHe apcajiti. 

a — Tolypella prolifera, 6 — Nitella hyalina, e — Chara alfaica, z — Ch. aspera, d — Ch. canescens, e — Ch. 
contraria, ok — Ch. fragilis, 3 — Ch. kirghisorum, u — Ch. neglecta, n — Ch. schaffneri, jl — Ch. tomentosa, 
jvi — Ch. vulgaris. Ho och a6ci|iicc — MHHepajinaaiiHH, r/ji; no ocn opflHHaT — oSman >KecTKocTb, Mr-3KB/Ji. 
Ka'/Kflan Tonna na pncynKe noi-taawBaeT BejiiiHnny MnnepaJinsaiiHH h o6mefi wecTKOcTH boubi b ohhom kohk- 

peTHOM MCCTOOSHTaHHH BHJia. 
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12. Ch. neglecta Hollerb. KycTanaiiCKaH o6ji., 03 . yjiBKenSopjiH, Maccoso, 
29 VII 1983; Gesepo-KasaxcTaHCKaH o6ji., 03 . Bojibinon Tapanryji, eAHHOTHO, 20 VII 
1985; KoK^eTascKaa o6ji., 03 . HiviaHTay, cesepHaH ^acTB, e^HHiinno, 14 VII 1986; 
€3. JKaKCH-JKajirBi3Toy, gahkhtoo, 16 VII 1986. B xjiopnAHO-HaTpHeBBJX h thapo- 
KapSoHaTHO-HaTpneBBix BOAax, pH 7.2—8.4, o6iu;aH h^gctkoctb 2.8—19.8 Mr- 3 KB/ji, 
MHHepaJiiiBauiHH 0.3—3.6 r/ji (cm. pncynoK, u )\ na TOHKOAeTpiiTHBix cepBix 11 tgm- 
HO-cepBix HJiax, necKe; rjiySnHa ao 0.6 m. 

13. Ch. schaffneri (A. Br.) T. F. Allen. KycTanancKaH o6.ti., 03 . Peraoe (Jle- 
HHHCKHH p-n), eAHHHTOo, 12 VIII 1983; GeBepo-Ka3axcTaHCKaH o6ji., BpeMenHBin 
BOAoeM B 1 KM BocToraee 03. IlojiOBHHHoe, eAHHHTOO, 7 VII 1985; KoKBLeTaecKaH o6ji., 
03 . HMaHTay, ceBepnaa aacTB, eAnnHano, 14 VII 1986; JiarynBi no aanaAHOMy 6epery 
03. }KaKCH-}KajirBi3Toy, MaccoBO, 17 VII 1986. B rnApoKapSonaTHO-iiaTpHeBBix n 
xjiopHAHo-HaTpneBBix BOAax, pH 7.2—8.0, o6ni;aH >KecTKocTB 2.8—11.2 Mr- 3 KB/ji, 
MHHepaJiHaaAHH 0.3—1.7 r/ji (cm. pncynoK, k ); na TonKOAeTpiiTHBix xeMHo-cepBix n 
nepHBix HJiax, saHJiennoM necKe; rjiySnna ao 0.4 m. 

14. Ch. tenuispina A. Br. GeBepo-KasaxcTancKaa o6ji., o3. Bojibhioh Tapanryji, 
MaccoBO, 20 VII 1985; KoKneTaBCKan o6ji., 03. HManray, ceBepnan nacTB, paspe- 
menno, 14 VII 1986. B xjiopHAHO-HaTpneBBix n rHApoKapSoHaTHO-HaTpneBBix BOAax, 
pH 7.2 — 8.0, o6m;aH >KecTKocTB 3.9 — 9.3 Mr-3KB/ji, MnnepajinsaAnn 0.5—0.9 r/ji; 
na TOHKOAeTpnTHBix cepBix ii xeMHo-cepBix njiax, necKe; rjiySnna ao 0.4 m. 

15. Ch. tomentosa L. KycTanancKaH o6ji., BepxneToCojiBCKoe BOAoxpaHHJiHEAe, 
nepxHHH nacTB, pa3pe>KeHHo, 28 VIII 1982; xaM >Ke, paspen^enno, 19 VII 1983; 
TaM >Ke, eAHHHnno, 12 VII 1985; 03. GacBiKKOJiB (Komcomojibckhh p-n), MaccoBO, 
31 VII 1983; 03. JKapKanH, MaccoBo, 13 VIH 1983; KoKneraBCKaa o6ji., o 3. 3e- 
peHAa, pa3pe>KeHHO, 20 VII 1986; oaepa mynne n Bojinmoe HeSanne, MaccoBO, 
24—29 VII 1986. B rHApoKapConaTHo-KajiBAneBBix, rHApoKapSonaTHo-naTpHeBBix 
H xjiopHAHO-HaTpneBBix BOAax, pH 7.2—9.2, o6ni;aH >KecTKocTB 2.3—13.2 Mr-3KB/ji, 
MHHepaJiHsaAHa 0.2—2.8 r/ji (cm. pncynoK, ./i); na tohroaotphthbix h rpy6oAe- 
TpHTHBix Hjiax, Top(|)e, necKG; rjiySnaa ao 5.0 m. 

16. Ch. vulgaris L. emend. Wallr. GeBepo-KasaxcTancKan o6ji., o 3. MajiBiii Ta- 
panryji, pa3pe>KeHHo, 30 VI 1982; 03. Bojinmon Tapanryji, MaccoBO, 20 VII 1985; 
OKp. r. HeTponaBjiOBCKa, BpeMenHBie boaogmbi b noHMe p. HmnM, mbccobo, 25 VII 
1985; KycTanancKaa o6ji., 03. Bojinmon Ancyar (GeMHOsepnBm p-n), MaccoBo, 8 VIII 
1982; BepxHeTo6ojiBCKoe BOAOxpaHHjmme, Koth)6okckhh njiec, eAHnnano, 19 VII 
1983; TaM >Ke, eAHnnano, 15 VII 1985; 03. JKaKCBi-AjiaKOJiB, MaccoBo, 25 VII 1983; 
03. KonCarap (KapacycKnfi p-n), eAHnnano, 6 VIII 1983; KoKneTaBCKaa o6ji., o 3. 
5KaKCBi-JKajirBi3Toy, b ycTBe p. Kapacy, MaccoBO, 16 VII 1986; 03. SepenAa, paape- 
jKenno, 21 VII 1986. B xjiopHAHO-naTpneBBix n mApoKapSonaTHo-HaTpHeBBix BOAax, 
pH 7.2—8.4, o6ni;aH >KecTKocTB 2.8—37.3 Mr-3KB/ji, Mnnepajinaai^nn 0.3—4.1 r/ji 
(cm. pncynoK, m)\ na necKe, TOHKOAeTpnTHBix cepBix, TCMHo-cepHX njiax, rjinne; 
rJiySnHa ao 1.5 m. 

Ha npHBeAenHoro cnncKa hobbimh a^ih Kaaaxcxana BHAaMH HBjiniOTcn Tolypella 
prolifera n Nitella flexilis. BnepBBie b GeBepnoM KaaaxcTane oTMenenBi Nitellopsis 
obtusa, Chara neglecta n Ch. schaffneri. OSeahh chhcok xapoBHX BOAopocjien GeBep- 
Horo KasaxcTana BKjnonaex 22 BHAa na 4 poAOB: Nitella Ag. emend. A. Br., Leonh. — 
3BHAa, Tolypella [A. Br.) A. Br. — 1, Nitellopsis Hy — 1, Charah. — 17 bhaob. He 
6 bijih o6napy>KenBi yKaaannBie ajih paccMaxpHBaeMOH TeppHTopnn APyrnMH bbto- 
paMH Nitella gracilis, Chara dellcatula, Ch. strlgosa, Ch. connivens, Ch. filiformis, 
Ch. muscosa. B nepByio onepeAt xpeSyiOT yTonnennn pannne cooSn^enna o naxoA- 
Kax Ch. strlgosa n Ch. filiformis, reorpa^nnecKoe pacnpocxpanenne KOTopBix orpa- 
nnneno ceaepo-aanaAOM EaponBi (FojiJiepSax, Kpacaanna, 1983). 

XapoBBie BOAopocjin Geaepnoro Kaaaxcxana bxoaht b coctbb npecnoBOAnoro 
<|)jiopHCTHnecKoro KOMnjieKca, pacnpocxpanennoro 3AecB b BOAax c MnnepaJinaBAnen 
AO 8—15 r/ji (GanpHAGHKo, 1987). K Tnnnnno npecnoBOAHon rpynne KOMnjieKca 
Mon^Ho OTHGCTH Tolypclla prolifera^ Nitella flexilis, N. hyalina, Nitellopsis obtusa, 
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Cham aspera, Ch. klrghisorum^ Ch. locuples^ Ch, tenulspina, o6HTaioiu,HX npennyiii^e- 
CTBeHHO B rHApoKap6oHaTHo-KajiBi];HeBBix h rnApoKapSoHaTHO-HaTpneBHX BOji;ax 
c MHHepaJiH3ai];HeH ao 1 r/ji. B ycjioBHO-npecHOBOAnyio rpynny bh^ob, naHAenHBix 
B rHApoKap6oHaTHO-KaJiBi];HeBBix, rnji;poKap6oHaTHO-HaTpiieBBix, a TaKJKe b rHji;po- 
KapSonaTHO-MarHHeBHX, cyjTB^aTHO-HaTpneBBix hjih xjiopHAHO-HaTpneBBix Bo^ax 
c MHHepajm3ai];HeH ao 2—3 r/ji, oTHeceHBi Ch, fragilis, Ch, schaffnerl, Ch, tomentosa. 
K cjiaSocGJiOHOBaTO-npecHOBOAHOH rpynne npHHaAJien^aT Ch, altaica, Ch. canescens^ 
Ch. contraria, Ch. neglecta, Ch, vulgaris, 0 TMeB[eHHBie b pa3Hoo6pa3HBix no cocxaBy 
BOAax c MHHepajiH3ai];neH ;];o 5—8 r/ji. 

EoJiBmnHCTBo xapoBBix pa3BHBaeTcn na tokkoaotphthbix iiJiax h necKax, co- 
CTaBjiHH rpynny ncaMMonejio^njioB. THnnnHBiMii ncaMMonejio^njiaMH HBjiniOTcn, 
nanpHMep, Tolypella prolifera ii Chara canescens. JIiiTonejio^njiaMH mo>kho cnnTaxB. 
Ch. kirghisorum ii Ch. aspera, nocejiHioni;HXcn Kan na njiax, xan n iia rpynxax c npe- 
oSjiaAanneM KpynnooCjiOMonHBix MnnepaJiBHBix nacxnii;. Tanoii bha, nan Chara 
locuples, oSnapyn^nBaion^HH cbr3b c rpySoAexpHXHBiMii hjiiicxbimh rpynxaMH, sepo- 
HXHO, cjiOAyex oxnecxii k rpynne AaTpnxoSnoHXOB. BapuBAa^iiJi Chara tomentosa. 
cnocoSen cyni;ecxBOBaxB b npeAOJiax nanSojiee mnpoKoro cneKxpa rpynxoBBJx xiinoB. 

MaKCHMaJiBHan rjiySnna pacnpocxpanennH xapoBBix Aocxnraex 7.0 m. B cBnair 
c MaJion npoapanHocxBH) noBepxnocxHBix boa lora SanaAno-CnSHpcKon paBimnH 
SojiBmnncxBo bhaob oSnxaex na MejiKOBOABax c rjiySimaMii ao 0.3—1.0 m. Paccejie- 
nne nonyjiaAHH iienoxopBix bhaob ne bbixoahx 3a npeAOJiBi MeJiKOBOAHH Aa>Ke b xom 
cjiyaae, KorAa npoapaanocxB boabi paBna necKOJiBKiiM MexpaM. Tan, Tolypella pro¬ 
lifera pacxex B xopomo nporpeBaeMBix h 3ani;nni;eHHBix ox chjibhoh bojihoboh a^h- 
xejiBHOCXH Jiarynax, ne nponnKaa na rjiySnny 6ojiee 0.9 m. J^pyriie bhabi, b xom hhcjio 
Nitella hyalina, Chara aspera, Ch, fragilisn Ch. tomentosa, cnocoSnBi aannMaxB 3ko- 
xonH c rjiySnnaMH ao 1.7—5.0 m. HanpoxHB, Nitella flexilis ii Chara kirghisorum,. 
ne pacxyni;He na MejiKOBOABax, pacnpocxpanenH b oaepax KoKaexaBCKoii BoaBBimen- 
HOCXH B naoSaxHOM Ananaaone 2.0—7.0 m. 

OnpeAOJieHHBiH HHxepec npeAcxaBjiaex anajina AenoxnaecKOH pojiii xapoBBix 
BOAopocjieH, BBinojiHeHHBiH na ocnoBe (|)Hxoi];eHOTHnHaecKHX CHcxeM JI. T. PaMen- 
CKoro (1971) H T. A. PaCoxnoBa (1978). HsBecxno, axo xapoBBie oxjiiiaaioxca cjia6oH: 
KOHKypenxHOH cnocoSnocxBio b cpaBnennH c BHcmnMn boahbimh paoxennaMH { Jlo 6 - 
poxoxoBa, 1953). B CeBepnoM Kaaaxcxane axn BOAopocjin oSbihho aannMaiox BKoxonBi^ 
CBo6oAHBie ox AJinxejiBHo cyni;ecxByH)ni;nx AenoaoB aboxhobbix xhapo^hxob. Bojib- 
niHHCXBo BHAOB, KHK 6 bijio HOKaaaHO panee (CBnpHAeHKO, Cbhphaohko, 1985), npo- 
aBJiaiox cBOHCXBa aKcnjiepenxoB h bxoahx b cocxaB BpeneHHBix pacxHxejiBHBix rpyn- 
nnpoBOK (npoAeHoaoB), mnpoKo pacnpocxpaneHHBix na nepnoAHaecKH nepecBixaio- 
ni,HX yaacxKax aKBaxopnn osep h pen. MaccoBoe paaBuxiie xapoBBix nepeAKO npo- 
hcxoahx b npyAax n Kanajiax, HMeion^nx CBa3B c ecxecxBepiHBiMH BOAoeMann. Ojio- 
pncxHaecKHH cocxaB npoAenoaoB, b KoxopBix Sbijih oxMeaeHBi xapoBBie BOAopocjiiA 
npeACxaBjien 1—25 bhabmh boahbix MaKpo(|)HXOB. Ha abgxkobbix pacxeHHH b cjiojko- 
HHH BpeMGHHBix rpynHHpoBOK yaacxByiox Alisma gramineum Lej., Potamogeton 
perfoliatus L., P. pectinatus L., P. lucens L., P. friesii Rupr., P. berchtoldii Fieb.,. 
Myriophyllum spicatum L., Batrachium circinatum (Sibth.) Spach, Nafas marina L.,. 
Zannichelliapalustrislj,, Lemna trisulca L. h Apyrne bhabi b paajinaHBix coaexanHax. 
Ha rpynxe h MaKpo(|)Hxax b xaKHx rpynnnpoBKax nepeAKo paaBHBaioxca Cladophora. 
glomerata (L.) Kiitz. h Enteromorpha intestinalis (L.) Link. 

K ancjiy xapo(|)HXOB-3KcnjiepeHxoB oxHocaxca Tolypella prolifera, Nitella hya¬ 
lina, Chara altaica, Ch. aspera, Ch. canescens, Ch. contraria, Ch. neglecta, Ch. schaf- 
fneri, Ch. tenuispina, Ch. vulgaris. HenoxopBie h3 3 xhx BOAopocJien, nanpHMep 
Nitella hyalina, Chara altaica, Ch. aspera, Ch. canescens, Ch. vulgaris, chocoShbi 
(|)opMHpoBaxB OAHOBHAOBBie npoi];eH03Bi. HpoAOJiBKHxejiBHocxB cymecxBOBaHHa Bpe- 
MGHHBix rpynnnpoBOK peAKo npeBBimaex 1—2 BerexaAHOHHHX ceaona. B xaKHO 
roAH npoAyKAHa opraHnaecKoro BemecxBa xapoBBix Mo>Kex cocxaBjiaxB cymecxBeH- 
nyio aacxB b oSmeM npoAyKAnoHHOM Sajiance boaogmob, OAnano b nocjieAyioiAHe 


569 



CeSOHW B XO^e ^OpMHpOBamiH paCTHTejIBHOCTII XapOBLie BOAOpOCJIII BblXeCHHIOTCn 
H;BeTKOBLIMH THApO^HTaMH, 

B A^iiTejibHO cymecTByiomiix (J)HT0ij;eH03ax, pa3BiiBaioiii,HxcH npenMyin,ecTBeHHO 
B oaepax c oTHocMTejibiio CTa6HJiBHi>iM rn^pojioniqecKiiM pe>KiiMOM, OTMe^enBi Nl- 
tellopsis obtusa,' Chara tojnentosa, Ch, fragills, Ch. kirghisorum, Ch, locuples, Nitella 
flexilis. IlepBHe 4 BH^a chocoShbi BBicxynaTB 3T];H(|)HKaTopaMH na ypoBHe naTneHxoB, 
C03AaBaH OAHOBHAOBBie HJIH (cOBMeCTHO C BHCIHHMH rH;];pO(|)HTaMH) MaJIOBHAOBHe 
ycTOHBLHBBie cooSmecTBa. 3 th xapoBBie BOAopocjiii OKaBBiBaioT SojiBmoe cpe^ooSpa- 
syiompe BJiHHiine na BKOciiCTeMBi ojinroTpo^HBix ii ahctpo(|)hbix 03 ep CeBepnoro Ka- 
saxcTana b KanecTBe rjiaBHBix npoAyi];eHTOB opraiiHHecKoro Bein,ecTBa, onpeAejiaio- 
mHX npoi];eccBi TpaHC(|)opMai];HH ^ohubix OTJio/Kemm h xiiMHHecKoro cocxaBa bo^bi. 
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OHTOi];eHOJiornn. M.: Hba-bo MFV, 1978. 384 c. — PaMenenuu JI. F. H35paHHHe paOoTbi. HpoO- 
jiGMH H MGTOflH n3yHeHH5i pacTHTOJibHoro HOKpOBa. JI.: HayKa, 1971. 334 c. — PyKoeodemeo no 
XHMH^iecKOMy anajinay noBepxnocTHHX boa cymn. JI.: FnApoMOTeonBAaT, 1977. 541 c. — Ceu- 
pudeHKo E. 0. Boahhg MaKpo(J)HTH GeBepo-KaaaxcTaHCKOH n KycTanancKon oOjiacTen (bhaoboh 
coexaB, aKOJiorna, npoAyKTiiBHOCTb): AsTOpeeJ). ahc. . . . KanA- 5 hoji. nayK. Tomck, 1987. 17 c. — 
CeupudeuKO E. 0., Ceupudenno T. B. XapoBHe BOAOpocjin (Charophyta) bo (j)Jiope Geaepo-Ka- 
BaxcTancKOH n KycTanancKon o5jiacTeH. Ajina-Axa, 1985. 22 c. flen. a KaaHHHHTH 12.06.85, 
JN® 990. — yHu^ui^upoeanuhie Memodu anajinaa boa GGGP. JI.: FnApoMOTeonBAaT, 1978. Bnn. 1. 
445 c. — 0ujioHeif. II. II., OMapoe T. P. Osepa GeBepnoro, SanaAHoro n Boexonnoro Kasaxexana. 
GnpaaoHHHK. JI.: Feorpa^rns, 1974. 139 c. — 0jiopa GGGP. M.; JI.: Hsa-bo AH GGGP, 1934. 
T. 1. 302 c. — 0opm T. E. FiiApoxiiMnaecKaa xapaKxepncxHKa osep Geaepnoro Kasaxexana 
B CBH3H c ycjiOBHHMH HX cyni;ecxBOBaHHH // Osepa noJiyapnAHon sohh. M.; JI.: Hsa-bo AH GGGP, 
1963. G. 75-117. 

HexponaBjioBCKHH neAarornnecKiiM imcxnxyx, Hojiyaeno 5 V 1989. 

Ceaepo-KasaxcxancKaa JiaOopaxopna 
KasaxcKoro nayHHO-npoHSBOAcxBeHHoro 
oOBeAHHenna pH6Horo xosanexaa, 

HexponaBJioBCK. 
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YAK 581.9 (470.333) 


© Bot. JKypH., 1990 r., t. 75, Kt 4 


3. M. BejiH^KnH, H. A. ByjioxoBa 

0 HEKOTOPLIX HOBLIX H PE^^KHX 
AJIfl BPflHCKOn OBJIACTH BHfl;AX PACTEHH0 

E. M. V E L I C H K I N, N. A. B U L O K H 0 V A. 

ON SOME new and RARE FOR THE BRYANSK REGION PLANT SPECIES 

IIpHBOAHTca HOBwe flaHHBTe o pacnpocTpaHemm pe^Kiix pacTeHiiii. BnepBLie (J)JiopH 
opeAHexi nojiocBi eBponeiicKoii ^acTii CCCP j];ocTOBepHO yKaaaHa Nasturtium officinale. 

B 1983—1988 rr. npn Hsy^eHHii pacTHTejiBHocTii h (|)jiopi>i BpancKOH ooji. Shjih 
co6paHBi AOBOJiBHO poAKHe pacTeHHH. HH>Ke npHBOAHTCH HanSojiee HHTepecHBie (|)jio- 
pnCTH^ecKHe naxoAKn, repSapHBie oSpasABi KOTopBix xpaHHTca na Ka^e^pe SoTannKir 
BpHHCKoro ne^arornnecKoro HHCTHTyTa. HasBannH biiaob /zaHLi no cboako «Gocy- 
AHCTBie pacTenna CCGP» (HepenanoB, 1981). 

Nasturtium officinale (L.) R. Br. IIorapcKim p-n, noc. MapKOBCK. 

3tot bha, KaK oTMeneno bo «Ojiope» H. O. MaeBCKoro (1964), othochtch k nncjiy 
caMBix poAKHX pacTenim ii, bo3mo>kho, npHBOAHTcn no omnSKe MnornMn aBTopaMH. 
yKasannn na pacnpocTpanenne BH^a b HpocjiaBCKon, OpjioBCKon, Mockobckoh o5ji. 
noAOCTOBepnBi. B. H. XnppoBo (1907), no c6opaM Gbhtckopo, ynasaJi MecTona- 
xoTKAenne 3Toro pacTennn b pynBe nTbHBnnn, ct. BpacoBO (nBine BpacoBCKHH p-n). 
IIOBTOpHTB cSopBI HHKOMy HO yAaJIOCB. 

B 1983 r. pacTonne 6 bijio o6Hapy>Keno naMH no pynBio y noc. MapnoBCK. IIo- 
BTopHBie cSopBi CAOJianBi b 1986 r. (A. ByjioxoB). Pynen npoTenaeT no AHHin,y 
SajiKH, nanajio OMy Aaex poahhk. Ha OTpesne 250—300 m >Kepyxa jieKapcTBennan 
pacTOT no pynBH) b hsoShjihh h cosAaeT Sojibih acnoKT. BnecTe c nen pacTyT Scro- 
phularia umbrosa Dumort., Epilobium parviflorum Schreb. OTMenennoe naMH 
MecTOHaxo>KAeHHe aBJineTcn caMBiM coBepnBiM b cpoAHen nojioce eBponencKOH 

nacTH GGGP. 

Phyteuma nigrum F. W. Scbmidt. GeBCKHH p-n, xyxop SejiennncKHH, kb. 9 
HepBOMaficKoro jiecnnnecTBa. 

3to noKa OAHHCTBennoe MecTonaxoTKAenne BHAa na TeppnTopnH o6jiacTH. G6opBi 
CAOJianBi na jiecnoH onymne, b nn^Knen nacTH cKJiona. Ha njiomaAKe b 100 ot- 
Meneno 4 aKseMnJinpa. Bmocto c nnM nanAenBi Arrhenatherum elatius [h.) J. et G. 
Presl, Trisetum flavescens (L.) Beauv., Melandrium dioicum (L.) Goss, et Germ.^ 
Helictotrichon pubescens (Hunds.) Pilg. 

Lindernia procumbens (Krock.) Borb. [L. pyxidaria L. p. p.). JKyKOBCKnn p-n, 
c. PocTHjioBKa, B noHMo p. J^ocnBi, BAOJiB 6epera 03. OpexoBoe, na cBipoH, hjihctoh 
nonBe. 

OTMenen jxrr BpancKon o6ji. BnepBBie. 

Neottianthe cucullata (L.) Scblecbter. HaBJinncKHH p-n, b cocHHKe-3ejieHOMoin- 
nnKe. Ha ynacTKe b 10 m^ oSnapyjKeno 12 ABeTyiAHX 3K3eMnjiHpoB h 5 b BeroTaTHB- 
noM cocTonnHH. XapaKTepno npncyTCTBne aobojibho pcAKoro BHAa Huperzia selago 
(L.) Bernb. ex Scbrank et Mark. 

Carex humilis Leys. KoMapnncKHH p-n, c. XtoCtobo, no KpyTHM CKJionaM io>khoh 
3Kcno3nn;HH. 

PacTeT OTAeJiBHBiMH AepHHHKaMH coBMecTHO c rpynnoH JiyroBO-CTennBix bhaob: 
Scabiosa ochroleuca L., Festuca valesiaca Gaudin, Achillea nobilis L. Panee OTMe- 
naJiCH ajih GeBCKoro p-na. 3AecB me b noHMe p. yco>Ka oTMenena Carex distans L. 

Alopecurus arundinaceus Poir. KapaneBCKHH p-n, c. KOpacoBO, no nnsHnaM b noHMe 
p. GHe>KeTB. Panee OTMenajicn jiJLfi GeBCKoro p-na, b noHMe p. GeB (ByjioxoB h aP-? 
1981). 
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Festuca altissima All. CyseMCKHH p-H, rocaanoBeAHHK «Ephhckhh Jiec», b avG- 
HHKe JIIinHHKOBO-BOJIOCHCTOOCOKOBOM. OTMe^GH TBKH^e ^JIH ^HTBKOBCKOrO H Tpyb- 
HeBCKoro paHOHOB. 

Lerchenfeldia flexuosa {L,) Schur. Kapa^eBCKHH p-H, rocaanoBeASHK «Ephhckhh 
J iec», KB. 14; CyaeMCKHH p-H, y c. Phchhk, b cocHHKe SpycHHHHOM. Panee oTMenen 
B PorneAHHCKOM h EpancKOM panonax. 

CnHCOK JIMTEPATYPEI 

Eyjioxoe A. BejiuuKUH 9. M., Xapumoni^ee E. C. HoBBie MaTepHajiu K (J)Jiope Bpan- 
CKOH oGjiacTH // Bot. JKypn. 1981. T. 66, JYs 5. C. 750—754. — Maeecnuu II. O. Ojiopa cpeflHen 
nojiocfci eBponencKOH nacTH CGCP. Jl.: Kojioc, 1964. 880 c. — Kumpoeo B. II. MaTepnajibi k no- 
SHaHHK) (J)JiopH OpjiOBCKoii ry5epHHH. Khgb, 1907. Bbin. 6. C. 38. — ^lepenanoe C. K. Coc 5 ^t];ii- 
<CTHe pacTeHHH CGCP. JI.: HayKa, 1981. 510 c. 

BpaHCKHH ne^arorH^ecKHH HHCTHxyT. Hojiy^ieno 14 IV|1989. 
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H). B. Thtob 

AHAJIH3 3KOHHffl BH^OB 
B y^OEPflEMOM JiyrOBOM COOBmECTBE 

YU. V. TITOV. THE ANALYSIS OF ECOLOGICAL NICHES 
OF SPECIES IN FERTILIZED MEADOW COMMUNITY 

HsJIOKeH MGTOA KOJIHHeCTBeHHOn OI];eHKH 9KOHHm BH^OB B JiyrOBOM COo5lU;eCTBe no 3KOJIO- 
J.M.HOCKHM II CTpyKTypHWM opMSHaKaM pacTeHHH, afleKBaTHHM aHTponorennoMy BOSfleiicTBHio. 
Mexofl uosBOJiHGT npoBGCTH o5ijGkthbshh ot5op npHsnaKOB, o5GcnGHHBaK)ii];iix Bn^aM ycTOHHn- 
BOCTL K aHTponorGHHOMy $aKTopy, II npornosHpoBaTL nx cocToannG b jiyroBOM coo5iii;gctbg. 

IIpH paspaCoTKe Teopnn ycTon^HBOCTH pacTHTejiBHBix coo6ni;ecTB k aHTponoren- 
HOMy npeccy nojiesHo HcnojiBsoBaTB noHHTne <oKOJiorH^ecKaH HHnia». 3 to ocoSenno 
aKTyaJiBHo npn iisy^ennH peaKi];HH jiyroBBix coo6ni;ecTB na aHTponoreHHBie Bos^en- 
€TBHH, TaK KaK 3TH COo6ni;eCTBa OpraHHSOBaHH B SHa^HTeJIBHOH CTeneHH BHemHHMH 
no OTHomeHHK) k hhm (|)aKTopaMH. 

B nocjieAHHe 20 Jiex b jinTepaxype HHTencHBHo oScyn^AaiOTCH paBJinnHBie acneKTBi 
npo6jieMH aKOJioriinecKOH hhieh — mnpnHa hhih, nepeKpBiBanne hhih h bo3Mo>k- 
HOCTB HCn0JIB30BaHHH 3THX napaMOTpOB HpH o6l>HCHeHHH KOHKypeHTHOTO HCKJiione- 

HHH H cocymecTBOBaHHH BH^OB B coo6ni;ecTBax (Colwell, Futuyama, 1971; Hurlbert, 
1978; Abrams, 1980; Aarssen, 1983;’Schoener, 1983; SayrojiBHOBa, mepbanoBa, 1985; 
OnnnneHKO, 1987, ii Ap.). ^Jin nsynenna peaKi^nn n ycTonnHBOCTH jiyroBBix bhaob 
K aHTponoreHHOMy npeccy b ycjiOBnnx coo6ni;ecTBa nanSojiee HHTepecHBi npe^cTaB- 
jiennn o (|)yH^i;aMeHTaJiBHOH n peaJinsoBaHHon nnmax BH^i;a (Hutchinson, 1957; 
HnanKa, 1981). Xoth ^yHAaMenTajiBnan nnma HBjineTCH a6cTpaKi];HeH, nocKOJiBKy 
naM ne nsBecTHBi snanenna Bcex (|)aKTopoB (ycjiOBnn), neoSxo^HMBix cymecTBO- 
BannH BHAa, ee Bce n^e mo>kho OTOJKAecTBHTB c oSjiacTBio cyni;ecTBOBaHHH BH^a no 
Ba>KHeHmHM aKoaornnecKHM ^anropaM n ncnoJiBsoBaTB npornoaa peaKAnn 
BHAa na aaAannBin aHTponorennBin pe>KHM. PcaJiHaoBannaH nnma Aaer bo3MO>khoctb 
OA eHHTB cocTOHHHe BHAa B coo6ni;ecTBe npn aghctbhh anTponorennoro (|)aKTopa. 
CpaBnenne ^ynAaMenTajiBHon n peaJinaoBaHHoh nnin BHAa nosBOJineT noAOHTH 
K oAeHKe penmMOB cpeAH n snanennH otacjibhbix npnanaKOB BiiAa b oSecnenennH 
ero ycTonnHBOCTH k anTponorennoMy BOSAencTBUio. 

B noAaBJiHiomeM SojiBmnHCTBe paSoT aKOJiornnecKyio nnmy BHAa oAenHBaioT ne 
no pecypcaM (^aKTopaM) cpeAti, a no (|)yHKi];noHaJiBHBiM h cxpyKTypnBiM npHsnaKaM 
paCTeHHH, aAeKBaTHBTM(HyBCTBHTejIBHBIM) TeMHJIH HHBIM peCypcaM. 3tO oSyCJIOBJienO 
TeM, HTO B npnpOAHBlX yCJIOBHHX HeB03M0>KH0 KOJIHaeCTBCHHO OnpeAeJIHTB nOTOKH 
pecypca b ciiCTCMe pacTenne—cpeAa h npHsnaKH BHAa saKpenjienBi b ero reno^OHAe 
H HMeiOT BHOJine onpeAeaennyio aMnJiHTyAy HSMennuBOCTH, ropasAO MenBmyio, hom 
napaMerpBi caMon cpeAti. 

Hcxoah h 3 3THX coo6pa>KeHHH, H npoAJiaraio noA aKoaoninecKOH HHmen nonn- 
MaTB coBOKynHocTB CTpyKTypHBix H (|)yHKn;HOHaJiBHBix npiianaKOB BHAa, npoHBJinio- 
mHxcH B OHToreneae, KOTopBie BHpaSoTaJiHCB b npon;ecce ero 3 bojiioi];hh h OTpa>KaioT 
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TpeSoBaHHH BH^a K cpe^e, b KOTopon oh mojkot ycneniHo nponspacTaTb h pasMHo- 
jKaTBCH (Thtob, 1988). 3to onpeAejieHne Sjihsko k noHHMaHHio aKOJiornHecKon hhdiH' 
HeKOTopBiMH Hccjie;3;oBaTejiHMH (Elton, 1927; Pa6oTHOB, 1973; O^yM, 1975; XlnaHKa, 
1981). 

SKOJiorHHecKyio Hnmy BH^a mo>kho oxapaKTepnsoBaTb 6ojiBmHM hhcjiom era 
npHBHaKOB. 3 to oScTOHTejiBCTBO saTpyAHHeT HcnojiB30BaHHe noHHTHH aKOHHina npn 
(|)HTOi];eHOJiorHHecKHX Hcc^neAOBanHHX. Anajins aKOHHin bh;];ob snaHHTejiBHO ynponi,a- 
eTCH, ecjin ohh noABepraiOTca ^encTBHH) KaKoro-HH6y;3;B o^Horo ghjibhofo npnpo;!,- 
Horo Hjin aHTponoreHHoro (|)aKTopa. B 3tom cjiynae aKOHHmn bh^ob AOCTaTOHHo 
cpaBHHBaTB no neSojiBinoMy nncjiy npnsHaKOB, HMeH)in,Hx a^anraBHoe BHanenne hjih 
a^eKBaTHHx A^ncTByion^eMy (|)aKTopy. Banana coctoht jihihb b tom, hto6h npaBHjiB- 
HO BHSpaTB 3TH npHSHaKH H CpaBHHTB HX KOJIHHeCTBeHHO. PeaKI];HH BH^OB Ha (|)aKTOP' 
Cy^eT oi];eHHBaTBCH no pa3HHi];e (|)yH;i;aMeHTajiBHOH h peajiH 30 BaHH 0 H hhhi, KOToptie 
TaKJKe cjieAyeT onpe^eJinTB no BBi6paHHHM npH3HaKaM. 

npHBeAeM npHMep aHaJiH3a SKOHnni bhji;ob, kotopbih mh npoBejin npn H3yHeHHH 
peaKi];HH MejiK03JiaKOBo-pa3HOTpaBHoro AerpaAnpoBannoro cyxoAOJiBHoro coo6ni,e- 
CTBa Ha AepnoBo-noASOJiHCTOH THjKejiocyrjiHHHCTOH rjieeBaTofi nonae (OTpaAnoe^ 
JleHHHrpaACKan o6ji.) na MnnepajiBHHe yAo6peHHH n 2 -KpaTHBiH pe>KHM CKamHBannH 
TpaBocTOH. PoAOBan Aosa yAo6peHHH coCTaanjia b Kr/ra: b 1974 r. — N3ooPi8oK24oy 
a c 1975 r. — NisoPgoKiao* yAo6peHHH bhochjih ABan^A^ b toa: 60 % HopMH BecHoi: 
H 40 % HO OTaBe. IlepBoe cKamHBaHne TpaBoCTon npoBOAHjin b Konnie hiohh— 
HanaJie hiojih, BTopoe — bo 2-h nojiOBHHe aBrycTa. 

K 1980 r. o6ni;ee hhcjio bhaob Ha ynacTKe yMGHBniHjiocB 6ojiee hgm b 2 paaa, npo- 
AyKTHBHocTB TpaBOCTOH yBejiHHHjiacB B 2.5 paaa. Ha ynacTKe c^opMnpoBajiocB 
eoo6ni;ecTBO Alopecurus pratensis+Dactylis glomerata c npHMecBio Alchemilla 
monticola, Geranium sylvaticum, Galium mollugo. PeaKAHio otabjibhbix bhaob na 
MHHepaJiBHHe yAoSpenna h 2-KpaTHBiH pe>KHM cKaniHBaHHH naynaJiH ne tojibko 
B yKaaaHHOM coo6ni;ecTBe, ho h b cennBix xpaBOCMecax, b hhcthx h 2-KOMnoHeHTHHx 
nocaAKax bhaob na HHTOMHHKe, mgtoaom TpaHcnjiaHTaAHH pacTemin na nnTOMHHKa 
B AeHOB H oSpaTHo. B peayjiBTaTe 3thx HccjieAOBaHHH 6hjio ycTaHOBJieno, hto oc- 
HOBHBIMH npH3HaKaMH BHAOB, OnpeAejIHH)ni;HMH HX yCTOHHHBOCTB B C 006 ni;eCTBe Ha 
(|)OHe yAoSpeHHH, hbjihiotch: otsbibhhboctb k yAoSpeHHHM, rjiaBHBiM oSpaaoM aaoT- 
HHM, TeneBBIHOCJIHBOCTB, OTaBHOCTB, BHCOTa HoSerOB H nepHOA HHTGHCHBHOrO pOCTa 
HoSeroB B BereTaAHOHHOM ceaoHe. K hhm mo>kho oTHecTH TaK>Ke ocoSennocTH Kop- 
HGBOH CHCTeMBI, TJiaBHBIM 06pa30M CHOCoShOCTB K 06pa30BaHHK) HpHAaTOHHBIX 
Kopnen b npnnoBepxHocTHOM cjioe hohbbi, h BereTaTHBHyio hoabhh^hoctb (PeaKAHH 
cyxoAOJiBHoro jiyra. . ., 1987). 

Ho 3THM npHSHanaM cpaBHHM 17 HanSojiee pacnpocTpaneHHLix bhaob b nejiKO- 
3JiaKOBO-pa3HOTpaBHOM cooSBAecTBe. 3Toro Kan^ABiH npHanan 6yAeM oneHHBaTB- 

Ho KJiaccaM aHaneHHH, Kan 3to 6bijio CAejiano H. A. BaHHHKOBon c coaBTopaMH(1986) 
npn anaJiHse okohiihi bhaob CTenen BocTonnoro Xanran. IIpHMeM 9 KJiaccoB ana- 
neHHH, oSTbeAHHeHHBix b 3 rpynnH, h ycjioBHMcn, hto c yBejinnenneM HHAOKca 
KJiacca BoapacTaeT ananHMocTB npnaHaKa hjih ero pojiB b o6ecneHeHiiH ycTOHHHBocTH 
BHAa B coo6ni;ecTBe na (|)OHe MHHepaJiBHBix yAo6peHHH c 2-KpaTHLiM CKamHBanHeM 
TpaBOCTOH. Bhabi mo>kho cpaBHHBaTB Me>KAy co6oh ho KJiaccaM aHanemiH, gcjih 
HMeeTCH AOCTBTouHo HOJiHas HH(i)opMai];HH 0 npHSHane, h ho rpynnaM KJiaccoB, ecjin 
HH^opMaAHH o npiianaKe neAOCTaTOHHO. B nocjieAneM cjiynae bhabi mo>kho cpaB¬ 
HHBaTB HO cpeAHGMy KJiaccy ananennH ajih Ka>KAOH rpynnBi, t. e. b 2, 5 n 8 SaJiJiOB. 
B TaSji. 1 npiiBGAOHO nojiynennoe TaKHM oSpaaoM pacnpeAejiemie bhaob ho KJiac¬ 
caM BHaneHHH npHanaKOB. 

Ho oTHomeHHH) K aaoTHBiM yAoSpeHHHM bhabi pacnpeAeJieHBi na ocHOBannH jih- 
TepaTypHBix (Klapp, 1965; PaSoTHOB, 1985) n 3KcnepnMeiiTaJiBHBix (PeaKAHH cyxo¬ 
AOJiBHoro Jiyra. . ., 1987) a^hebix. 

Ho BBicoTe no6eroB, BereTaTHBHon hoabhh^hocth ii cpoKaM paarapa ABeTennir 
bhabi pacnpeAGJieHBi no KJiaccaM ananennH na ociiose ashebix B. H. MaKapean^ 
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tabj]hu;a 1 

PacupeAGJieHHe bhaob cyxoAOJiBHoro jiyra no KJiaccaM anaqeHnn npHBnaKOB 


rpyn- 

nk 

KJiac- 

COB 

Knac- 

Cbl 

BHa^e- 

HHfi 

OTablB^IlBOCTb 
K aSOTHbIM 
yflOfipCHHflM 

BbicoTa 

paCTeHHfi 

TeneBbiHoc- 

JIHBOCTb 

OTaB- 

HOCTb 

CpOKH 

pasrapa 

UBeTeHHfl 

CnOCOdHOCTb 

K oSpaaOBa- 
HHK) npHfla- 

TO^HblX 

Kopneii 

BereTaTHBHan 

nOMBHJKHOCTb 

1 

1 




11, 14 

14 


13, 14 


2 

•J2, 14, 17 

8, 13, 14 

4, 5, 12, 16 

9, 12 

9 

12, 13, 14, 
15, 16, 17 

9 


3 

15, 16 

7, 15, 16 

— 

10, 13 

— 

— 

16 

11 

4 

8 

10, 17 

_ 

17 

3, 4, 7, 17 

_ 

3, 5, 12 



7, 9, 11 

5, 6,11, 

12 

1, 2, 3, 7, 

8, 9, 11, 14, 
15, 17 

7,8 

2, 6, 10, 

12, 15 

7, 8, 9. 

10, 11 

1, 2, 8, 11 


6 

6, 10, 13 

4 

— 

15 

16 

— 

4 

111 

7 

5 

9 

_ 

16 

1, 5, 11 

_ 

6, 10 


8 

1,3,4 

1,3 

6, 10, 13 

1, 3, 5 

8, 13 

1, 2, 3, 4, 

5, 6 

7 


9 

2 

2 

— 

2, 4,6 

— 

— 

15, 17 


II p n M e q a H II 0. Biiau: 1 — Alopecurus praf.ensis, 2 — Dactijlis gloineraia^ 3 — Phleum 
praiense^ 4 —Agrosiis tenuis, 5 —AnthoxatUhum odoratiim, 6 — Poa pratensis, 1 — Achillea miU 
lefolium, 8 —Alchemilla monticola, 9 — Cenlaurea jacea, 10 — Galium molliigo, 11 —Geranium 
sijlvaiicum, 12 —■ Leucanthemum culgare, 13 — Taraxacum officinale, 14 —■ Leontodon autumnalis, 
15 — Lathi/rus pratensis, 16 — Trifolium pratense, 17 — Vida cracca. 


(1970), A. 0. (1978), B. IT. Khphjijioboh (1978) h naSjiiOAeHHH, 

npoBeAeHHBix aBTopoM. IIpHaHaKH c KJiaccaMH snanennH 1—3 npHCBoeHBi BH^aM 
c BBicoTOH noSeroB ao 30 cm, poaeTonnBiM, BereTaTHBHO HenoABH>KHHM hjih Majio- 
noABH>KHHM, c pasrapoM njBeTeHHH no3>Ke 20 hiojih. C npnsHaKaMH, HMeiorAHMH 
KJiaccH sHanemiH 4—6, o6i>eAHHeHH bhabi c bbicotoh noSeroB ao 70 cm, KopoTKo- 
KopHeBHiAHHe II KopneoTnpBicKOBHe, cpcAHen BercTaTHBHOH noABH>KHocTH, c pas- 
rapoM ABeTCHHH b nepnoA c 20 hiohh ao 20 hiojih, a c KjiaccaMH snaneHnn 7—9 — 
bhah c bhcotoh noSeroB BBime 70 cm, AJiHHHOKopneBHrAHBie, ABCTymne ao 20 hiohh. 
y Bcex HsyneHHBix bhaob hhtchchbhbih pocT noSeroB HanHHaeTCH nesaAOJiro ao 
i],BeTeHHH H saKaHHHBaeTCH B KOHAe ABeTOHHH, no3TOMy cpoKH paarapa ABOTennH xa- 
paKTepHsyiOT nepiioAti HHTeHciiBHoro pocxa noSeroB b BeroTaAHOHHOM cesone. 

Ho npH3HaKy oTaBHocTH bhabt pacnpoAOJiCHBi no jiHTepaxypHBiM ashhbim (Kjiann, 
1961; PaSoTHOB, 1974, 1985). ^ejicnne bhaob no TeneBBiHocjiHBocTH h chocoShocth 

K 06pa30BaHHI0 npHAaTOHHBIX KOpHCH (CBOHCTBaM, HMeiOIH,HM BaJKHOe 3HaHeHHe 
B yCBOeHHH BHAOM yAoSpeHHH, BHOCHMBIX Ha nOBepXHOCTB nOHBBi) yAaJIOCB npo- 
BecTH TOJiBKO HO rpynnaM KjiaccoB. HpH 3tom cnanajia BBiAejiHJiH bhabi c kpbhhhmh 
BHaneHHHMH npH3HaKOB, no KOTopBiM ecTB JiHTepaxypHBie AannBie (PaSoxnoB, 1974, 
1985), a ocTaJiBnBie bhabi othochjih k rpynne co cpeAHHMH BHanennHMH npHananoB. 

J^anHBie tbSji. 1 xapaKTepH3yioT aKonninH bhaob no 7 npHananaM, HMeiorAHM npn- 
cnocoSHTGJiBHoe 3HaHeHHe hhx k cymecTBOBaHHH) B cooSrAecTBe na ^one mhhg- 
paJiBHBix yAoSpenHH c 2-KpaTHBiM CKamnaanHeM xpaBOCTOH. Bhabi, xapaKTepnayio- 
lAHeCH HH3KHMH 3HaHeHHHMH 3THX npH3HaKOB, OHOBHAHO, HMCIOT SOJICG HHBKyiO HO- 
TCHAHaJiBnyio KonKypcHTnyio chocoShoctb hjih noTenAHaJiBnyio ycTOHHHBOCTB b co- 
o6iii;ecTBe, hcm bhabi c bbicokhmh ananeHHHMH npH3HaKOB. Ho AannBiM tbSji. 1 mo>kho 
KOJiHHecTBenno onpeAOJiHTB noTeHAnaJiBnyio ycTOHHHBOCTB bhaob. 

HcnoJiB3yH pa3pa6oTaHHHH C. B. CTe(|)aHOBBiM(1974) mgtoa cHcxeMHoro cHHTcaa, 
nepeBOAHM AannBie Ta6ji. 1 b MaxpiiAy OTHomeHHH, t. e. Ka>KAHH bha cpaBHHBaeM 
c ocTaJiBHBiMH HO H3yHeHHHM npH3HaKaM HO iipHHAHny «6ojiBine», «MeHBine». Ho 
cyMMe oTHomeHHH co ananoM (+), cyMMe OTHomenHH co ananoM (—) h o6ni;eH 
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cyMMe OTHomeHHH(B HameM cjiy^ae 112 Ka^K^oro BHji,a) no $opMyjiaM onpe^e- 
jineM K03(J)$Hi];HeHTBi otjihhhh (KO) KajKAoro BH;3;a. 


KO+ = 


^OTH+ 

y * 

-^OTH 


KO_ = 


y 

OTH~ 

SoTH 


(1> 


OtJIO>KHB K03(|)(|)HI];HeHTH OTJIHTOH B CHCTOMe npHMOyrOJIBHBIX KOOpAHHaT, nOJiy- 
HaeM npocTpaHCTBeHHoe pacnpeAeJienne bhaob b nojie cxo^CTBa— otjih^hh (pnc. 1). 
Bhabi, xapaKTepnsyioiAHecH 6ojiee bbicokhmh sna^eHHHMH KO^., aojijkhh oSjiaAaTB 
H 6ojiee BBicoKOH noTeHAHaJiBHOH ycTOHTOBOCTBio HAH }KH3HeHHOCTBK) B coo6ni;ecTBer 
Ha (|)OHe yAoSpeHHH. 




Phc. 1. PacnpeAejieHHe bhaob mgjiko- 
sjiaKOBo-pasHOTpaBHoro coo5n];ecTBa b 
nojie cxoACTBa— otjihhhh no 7 npn- 
snaKaM. 

Ii;H(|)pOBbie 0603HaHeHHH BHfliOB TG >Ke, HTO 
B TaSji. 1 H 2. 


Phc. 2. Cansb Me>KAy HHAeKcoM no- 

TeHAHaJIBHOH yCTOilHHBOCTH (I) H HH- 
ACKCOM o5HJiHn (i) bhaob npn cobmoct- 
HOM npoHspacTaHHH Ha (lone ivinne- 
pajiBHbix yAo5peHHH. 

OSosnaqeHHH tg >kg, hto na puc. 1 . 


IIoTeHAHajiBHaH ycTOHHHBocTB BHAOB MOJKOT 6 htb TaKjKG onpeA^JiGHa no $op- 
Myjie: 

m 

~ m • k ^ 
i=l 

TA© IJ — HHAOKC HOTeHAHaJIBHOH yCTOHHHBOCTH /-BHAa, a.j — KJiaCC SHaneHHH 
j-npH3HaKa y /-BHAa, m — hhcjio HcnojiB3yeMBix npH3HaKOB, k — hhcjio KJiaccoB 
3HaHeHHH npH3HaKa. Tan, no ashhhm TaSji. 1, hhaokc a^ih Alopecurus pratensis 
cocTaBHT 0.78, a a^h Leontodon autumnalis — 0.22. 

PacnpeAejieHHe bhaob b nojie otjihhhh (pnc. 1) h pacneraBie hhaokch (ypaB- 
HeHHe 2) noKa3BiBaK)T, Kan otjihhbiotch OKOHnniH bhaob no naynennBiM npH3HaKaM. 
3 th AannBie xapaKTepH3yH)T noTeHAHaJiBHBie bo3mo>khocth bhaob hjih HopMaJiH30- 
BaHHBie napaMexpBi hx (|)yHAaMeHTajiBHBix aKonnin no H3yneHHBTM npnanaKaM, aAeK« 
BaTHBiM nameMy B03AeHCTBnH) na i];eH03. 

IIpHHniHn cocTaBJienHH xaSji. 1 npeAnoJiaraeT paBHoananHOCTB npnanaKOB, t. e. 
OAHHaKOBBiH HX BKJiaA B oCecneneHHe noTeHAHaJiBHOH ycTOHHHBocTH bhaob b coo 6- 
EAecTBe na (|)OHe yAoSpeHHH. Ha cbmom AeJie HaynennBie npH3HaKH nepaBHoanannH, 
H He HCHO, KaKOH HJIH KaKHe H3 HHX OKa>KyTCH pemaiomHMH B onpeAejienHH jkh 3- 
nennocTH Toro hjih hhobo BHAa npn coBMecTHOM hx npoHspacTaniiH. Hto6bi bhhc- 
HHTB 3T0, Hy>KHO CpaBHHTB HHAeKCBI HOTeHAHaJIBHOH yCTOHHHBOCTH BHAOB C HX o6h- 
jiHeM B cooSrAecTBe. OShjiho bhaob b coo6in,ecTBe, SeaycjiOBHO, HBJineTCH nanSojiao 
oSTbeKTHBHBiM HOKaaaxejieM hx ^KHenennoCTH h KOHKypenTHOH chocoChocth. 
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B. JIonaTHH (1973) npeAJio>KHJi cnoco6 ai];eHKH oTHOCHTejiBHofi KOHKypeHTHOHi 
chocoChocth bhaob no nx OTHocHTeJiBHOMy oShjihh) (% ot MaccBi TpaBOCTon) b Jiy- 
roBHX coo6ni,ecTBax. OCnjine bh^ob OE^ennBaeTcn no cyMMe moot 3 noKasaTejren: 
oShjihh) 3 a nocjieAHHH roA naCjiro^ennH, cyMMe o6hjihh sa necKOJiBKo Jiex Ha6jiio- 
AeHHH, pasHocTH o6hjihh Me>KAy nocjieAHHM H nepBHM roAOM naSjiioAeHHH, HeM 
MeHBme cyMMa mgct no 3 thm noKasaTejiHM, tom BBime OTnocHTejitnan KonKypenTnan 
cnocoSnocTB BH^a. B Mexo^e ecTB neAOCTaTOK, Kacaron^nncn BBinncjiennH xpeTBero 
noKaaaxejiH o6hjihh. Ecjih oxHocnxeJiBHoe oSnjine BH^a cnjiBno KOJieSjiexcn no ro- 
AaM, TO pa3nHi];a oChjihh ero b nocJieAHnn n nepBBin roA naC^moAennH Sy^ex neoAH- 
naKOBa npn CMeni;eHHH nepnoAa HaSjuoAennn na roA n 6ojiee. B axoM cjiynae BMecxo 
nepBoro n xpexBero noKasaxejien oShjihh BHAa onpeAejinexcn oahh noBHn noKaaa- 
xejiB — cyMMa oxKJionennn oSnjinn BHAa 3a na^KABiH roA ox cpeAneMnorojiexnero 
ananenHH ero oShjihh no (|)opMyjie: 

y=i 

OAnaKo B nameM cjiynae 3xhm neAOCxaxKOM MexoAa Mo>Kno npeneCpenB, xan KaK 
OH OXpa3HXCH XOJIBKO Ha BBIHHCJieHHH oShJIHH e>KH cSopHOH H JIHCOXBOCXa JiyrOBOFO — 
aScojiioxHBix AOMHnanxoB na yAoCpneMOM ynacxKe, Macca KoxopHx BapBnpyex no 
roAaM. OSnjine ocxaJiBHBix bhaob na (|)OHe yAoSpennH HaMennexcn nanpaBJienHo hjih 
BecBMa neBnanHxejiBHO, ocxaBancB b aojiom hobbicokhm. 

B xa6ji. 2 npHBOAHxcH pacnex moxoaom Jlonaxnna oxnocHxejiBHOH KOHKypenxnoB: 
cnocoSnocxH bhaob no hx oxnocHxejiBHOMy oShjihh) b KpynnoBJiaKOBOM coo6ni,ecxBe 
na (|)OHe yAoCpenHH 3a 1976, 1978 h 1980 rr. Ho cyMMe Mecx oShjihh a^h Ka>KAoro 
BHAa BBiHHCjien nopMaJiHBOBannHH hhackc oShjihh. Hhackc oShjihh hjih oxhoch- 
xejiBHOH KOHKypenxHOH cnocoSnocxH paccnnxBiBaexcn no (|)opMyjie: 


TAe rij — cyMMa Mecx no oShjihh) /-BHAa, — MaKCHMajiBnan cyMMa Mecx no 
oShjihh) cpeAH HaynenHBix bhaob. Hhackcbi oShjihh xapaKxepnsyiox peaJiHBOBannBie 
B03Mo>KHocxH HJIH peaJiH30BaHHBie 3KOHHinH BHAOB B coo6ni;ecxBe na (|)OHe yAoSpe- 
HHH. 

Ha pHC. 2 noKaaana cbh3b Me>KAy hhackcom noxenAHaJiBHon ycxoHHHBOCXH (/^.) 
H HHACKCOM oShjihh {i^ Ka>KAoro BHAa. IIojioJKeHHe Ka>KAoro BHAa b CHCxeMe 

npHMoyroJiBHBix KOopAnnax na pnc. 2 oxpa>Kaex cooxBexcxBHe (cxenenB coBnaACHnn) 
ero peajiHsoBannoH 3KOHHinH b cooSmecxBe c ^ynAaMenxaJiBHOH OKonHineH BHAa no 
H3yneHHBiM npHananaM. Eme 6ojiee narJiHAno 3xo cooxBexcxBHe 3K0HHin npoHBJinexcn 
npH cpaBHeHHH xapaKxepa pacnpeACJienHH bhaob na pnc. 1 h 2. 

B nojie cxoAcxBa —oxjihhhh (pnc. 1) bbiacjihioxch 3 rpynnBi bhaob. JIhcoxbocx 
jiyroBOH (1), e>Ka cCopnan (2) h mhxjihk jiyroBOH (6), xapaKxepH3yioni;HecH 3 kohh- 
maMH, HanCojiee aACKBaxHBiMH pe>KHMy namero bobachcxbhh na Aenos h (|)HxO” 
cpeAC cooSrAecxBa; xHMo^eeBKa JiyroBan (3), nojieBHAa xonKan (4), AyrnHcxBin kojio- 
coK (5) H noAMapeHHHK MHrKHH (10) xaK>Ke HMeiox Aocxaxonno bbicokho mancBi 6 bixb 
ycxoHHHBBiMH B coo6ni;ecxBe na (|)OHe yAoSpennH; ocxajiBHBie bhabi hmoiox HH3Kyio 
noxenAHaJiBnyio ycxoHHHBocxB, ocoSenno KjieBep JiyroBOH (16), nonoBHHK o6bikho- 
BennHH (12) h KyjiB6a6a ocennaa (14). 

PacnpeACJienHe bhaob na pnc. 2 cxoa^e c xaKOBBiM na pnc. 1, ecjiH cpaBHHBaxB 
bhabi b npeACJiax oxacjibhbix hx rpynn — BepxoBBix, Hn30BBix 3JiaKOB, 6o6obbix, 
pa3HoxpaBBa. Ilpn xanoM cnoco6e cpaBnenna mbi H36eraeM BJinanna pa3MepoB (bo- 
jihhhhh) pacxenHH na OAenny oxhochxojibhoh KonKypenxnoH chocoShocxh bhaob. 
BepxoBBie bjibkh na ^one yAoSpenan 6yAyx hmoxb 6ojiee bhcokoo oShjiho no Macce, 
aeM HH30BBie 3JiaKH, oAnaKo 3xo ne Aaex ocnoBanna oxnecxH Bce HH30BBie 3JiaKH 
K cjia6oKOHKypeHXHHM. CpaBnenne o6HJina bhaob b npeACJiax rpynn Jiyame xapaK- 


10 BoTaHHHecKHli jKypHaji, JVTs 4, 1990 r. 
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tabjimij;a 2 

BbmncJiCHno miACKca njin OTnocnTejTi>noii KOHKypeiiTiioi'i citoco 6 poctii b^j^ob 

no cyMMe moot 


] 

n/n 

Bha 

OoHJiwe B 

1980 r. 

GyMMa oOiiJiHH 
3a 3 roAa 

PaSHOCTb OOHJIHil 

3a 1980, 1976 rr. 

CyMMa 

MeCT 

Hhabkc 

OOHJIMfl 

7o 

MeCTO 

7o 

MeCTO 

7o 

MeCTO 

1 

Alopecurus pratensis 

47.1 

1 

148.2 

1 

—10.6 

12 

14 

0.38 

2 

Daciijlis glomeraia 

17.5 

2 

57.7 

2 

5.7 

2 

6 

0.16 

3 

Phleum praiense 

0.1 

9 

9.1 

5 

-7.8 

11 

25 

0.68 

4 

Agi'ostis tenuis 

1.3 

7 

3.5 

8 

0 

6 

21 

0.57 

.5 

AnihoxaiiLlium odoraium 

0 

10 

0.2 

13 

-0.1 

7 

30 

0.81 

■6 

Poa pratensis 

1.6 

6 

5.9 

6 

-0.7 

9 

21 

5/ 

•7 

Achillea millefoliuni 

0.3 

8 

2.8 

9 

-0.7 

9 

26 

0.70 

8 

Alchemilla monticola 

13.0 

3 

30.8 

3 

4.9 

4 

10 

0.27 

9 

Centaurea iacea 

0.1 

9 

3.7 

7 

-3.4 

10 

26 

0.70 

10 

Galium mollugo 

5.7 

5 

5.9 

6 

5.6 

3 

14 

0.38 

11 

Gerard uni sj/lvaticurn 

8.4 

4 

14.4 

4 

7.2 

1 

9 

0.24 

12 

Leucanllienium vuUjare 

0 

10 

0.1 

14 

0 

13 

37 

1.00 

13 

Taraxacum ofiicinale 

0.1 

9 

0.6 

11 

-0.3 

8 

28 

0.76 

14 

Leoniodon autumnal is 

0 

10 

0.1 

14 

0 

13 

37 

1.00 

15 

Lathurus pratensis 

0.3 

8 

0.8 

10 

0.2 

5 

23 

0.62 

16 

Trifolium pratense 

0 

10 

0.1 

14 

—0.1 

7 

31 

0.84 

17 

Vida c race a 

0.1 

9 

0.3 

12 

0 

6 

27 

0.73 


n p H M G M a H H e. Ecjiii BiTfl OTcyTCTBOBaji B nepBBiH ir nocjieTi;Hnn rojTH na6jiK)ji;eHHB, to eMy 
no pasHOCTH ootuihh /TiaeTca nocjiefli-iee mgcto. 


TepMsyeT hx OTHocHTejiBHyio KOHKypeHTHyio chocoShoctb. Haghthtooctb pacnpeAe- 
jieHHH BHAOB Ha pHcyHKax (b npe^eJiax rpynn) OBH^eTejiBCTByeT o npaBHjiBHOM bbi- 
6ope npH3HaKOB, xapaKTepnsyion^HX >KH3HeHHOCTB bhji;ob na (|)OHe y^oCpeHnn. 

BnecTe c tbm nojio>KeHHH neKOTopBix bh;];ob na pnc. 1 h 2 cyni;ecTBeHHO paajin- 
HaioTCH. TaK, Man^KeTKa ropnaa (8) h repaHB jiecHaa (11) ne othochtch k chjibhhm 
KOHKypeHTaM na yAo6pHeMHx cyxoAOJiBHHx Jiyrax, HH^eKc hx noTeHi];HaJiBHOH 
ycTOHHHBOCTH HyTB HH>Ke cpBAHero 3HaHeHHH ajih Hamen bhSopkh bh^ob, ho ho 
CyMMO MOOT oShJIHH OHH 6jIH3KH K AOMHHHpyiOmHM BepXOBBIM 3JiaKaM. 3th paHO 
i];BeTyni,He bh^bi H36eraH)T KOHKypeHi];HH c BepxoBBiMH 3JiaKaMH h, cjiG^OBaTejiBHo, 
TOJiBKo OAHH 3TOT npH3HaK — cpoKH pa3rapa i];BeTeHHH — oSecneHHBaeT hm bbico- 
Kyio /KH3HeHH0CTB B i];eH03e Ha (|)OHe yAo6peHHH. 

Mhtjihk jiyroBOH (6) h noJieBHi];a TOHKaa (4) HcnBiTHBaioT KOHKypeHTHoe a^bjig- 
HHG CO CTOpOHBl BGpXOBBIX 3JiaKOB, HO AOCTaTOHHO yCTOHHHBH B yA 06 pHeM 0 M C006- 
nuecTBe, a THMO(|)eeBKa jiyroBaa (3) h AynincTBin kojiocok (5), HMeioni;He othochtgjibho 
BHCOKIie HHAOKCBI HOTeHI^HaJIBHOH yCTOHHHBOCTH, CHJIBHO yTHGTaiOTCH AOMHHaHTaMH: 
nepBaa — 3a chgt ocjiaCjieHna npn panneM CKamHBaHHH, BTopon — bcjigactbeg 

HH3KOn TGHeBBIHOCJIHBOCTH. 

JIhcoxboct jiyroBOH (1) h e>Ka cSopnaa (2) hmgiot pa3Hoe oShjihg no cyMMe mgct 
(T aSji. 2, pnc. 2). Ecjih >Ke oShjihg 3thx bh^ob paccanTaTB no AByM CMeni;eHHHM ne- 
pnoAaM Ha6jiH)AeHHH, to ohh nojiyaaioT oAHHaKOByio cyMMy mgct — no 8. 3 th ABa 
BHAa HanSojiee KOHKypeHTOcnocoSHBi h ycTOHHHBBi b coo6ni;ecTBe. Ohh othochtch 
K oahoh 3Ko6noMop$e, KOTopyio na ochobg H 3 yaeHHBix naMH npHanaKOB mo>kho 
onpeACJiHTB Kan «3yHHTpo(|)HaBHHe pBixjioKycTOBBie BepxoBBie 3JiaKH pannejiGT- 
Hero cpoKa i];BeTeHHa» (Thtob, 1988). 

npeAJio>KeHHBiH MGTOA anajiHaa CBa3H MeacAy BKOHHmaMH h othochtgjibhoh koh- 

KypGHTHOH CnOCo8HOCTBH) BHAOB OTKpBIBaGT pHA BOBMOKHOCTGH. G GTO HOMOH^BH) MO/KHO 
o6T>acHHTB, 3a CHGT KaKHx npH3HaKOB oSecneaHBaGTca KOHKypeHTHaa cnoco6HocTB 
H >KH3HeHHOCTB BHAOB, HpOBOAHTB Ot6oP HanSoJIGG 3(|)(|)eKTHBHHX npH3HaKOB BHAOB, 
BAanTHBHBlX K KOHKpGTHHM 3KOJIOrO-I];eHOTHaeCKHM CHTyaAHHM H aHTpOnOrGHHHM 
B03AeHCTBHaM. 
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HanpHMep, 3 th me syjKHo cpaBHHBaTb y>Ke no ApyrnM npHBHanaM, hto5bei 

nojiynHTB npaBHJibHoe npeACTaBJienne o6 hx oTHocHTejitHon KOHKypeHTHOH cnoco6- 
HOCTH Ha hcxo;3;hom AerpaAHpoBaHHOM Jiyry. TeneBBiHOCJiHBocTB h BBicoTa pacTennH 
BAecB He HMeioT npHCHoco6HTejiBHoro BHaHenna, TaK naK 0CBeHi,eHH0CTB na noaepx- 
HOCTH HOHBBI ^OCTHraeT 30 % H 6oJiee. BMeCTO OTBHBHHBOCTH K aSOTHBIM yAo6peHHHM’ 
HyJKHO BBeCTH HpHBHaK «CTeneHB OJIHrOTpO$HOCTH» BH^a, a TaKJKe CpaBHHTB BHT];BI na 
CHOCOShOCTH K CHMSnOBy C KJiySeHBKOBHMH SaKTepHHMH H rpnCaMH (MHKOTpO(J)- 
hoctb). B SHanHTeJiBHOH Mepe yTpannaaeT saocb aji;anTHBHoe sHanenne bhaob- 
chocoChoctb k o6pa30BaHHH) npH;3;aTOHHBix Kopnen BCJieACTBHe bbicokofo HacBini,eHHH 
KopHHMH ^epHHHBi, HO HpHoCpeTaioT Ba>KHoe SHanGHHe o6ni;aH moh^hoctb h rjiySnHa 
KopneBOH CHCTeMBi, cTeneHB ee BeTBJieHHH. KpoMe BerexaTOBHOH hoabhjkhocth 
cjieAyoT oi];eHHTB ceMennoe pasMHon^eHne bh^ob, ycnemHocTB KOToporo saBHCHT ot 
C eMeHHOH npOAyKTHBHOCTH, >KH3HeCn0C06H0CTH CeMHH H npnjKHBaeMOCTH BCXOAOB. 

Anajinanpya xecHOTy cbhbh Me^K^y HHAOKcaMH noTenniHajiBHOH ycTOHHHBOcTH 
H oShjihh bhaob, M05KH0 oi];eHHTB BKJiBA OTABJiBHBix npHSHBROB B oSecnenGHHe mB.3- 
HeHHOCTH BHAa, ycTanoBHTB BHaneHHe KonnypeHTHBix oTHomeHHH b ero nojio>KeHHH 
B coo6ni;ecTBe. IIpeAJioJKeHHHH motoa nojieaen h aJih Jiynmero HcnojiBSOBannH b (|)H“ 
TOi];eHOJiorHH (|)H3HOJiorHHecKHx h CnoxHMHHecKHX xapaKTepncTHK bhaob npn komh- 
jieKCHHx cTai];HOHapHBix HccjieAOBaHHHX pacTHTejiBHocTH. MeTOA npeAHaBHanen 
B OCHOBHOM npHHHHHoro BHajiHsa peaKi^HH jiyroBHx bhaob h coo6ni;ecTB na 
aHTpoHoreHHBie (|)aKTopBi, noTOMy hto ohh o6jiaAaiOT BB[pa>KeHHBiM nanpaBJieHHBiM 
H aKKyMyJIHTHBHBIM ABHCTBHeM. 
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HAMATH M. M. rOJIJIEPBAXA 
(k roAOBu^nne co ahh CMep™) 

E. A. S H T I N A. IN THE MEMORY OF M. M. HOLLERBAGH 
(TO THE ANNIVERSARY FROM HIS DEATH) 

19 anpejiH 1989 r. na 82-m ro^y >kh3Hh CKOHB[ajicH 3acjiy>KeHHHH A^HTejib 
HayKH PC^DCP npo(|)eccop, noB[eTHBiH bljibh Bcecoi03Horo SoTaHH^ecKoro oSmecTBa 
MaKCHMHJinaH MaKCHMHJinaHOBHBL PojiJiepSax — BBi^aiomHHCH yB[eHHH-6oTaHHK, 
yB[HTejiB HecKOJiBKHx noKOJieHHH coBeTCKHX aJiBTOJioroB, HeaaypHAHBiH, npeKpacHOH 
ji;ymH nejioBeK. 

MaKCHMHJinaH MaKCHMHJinaHOBHH poAHJica 2 hiohh 1907 r. b I^apcKOM Cejie 
(r. nymKHH). HpcAKH — bhxoaii;bi h 3 PepMannH, KOTopBie nocjie paaopenna 
CTpaHBi HanoJieoHOBCKHMH apMHHMH noexajiH b Pocchh) b noHCKax paSoTBi. Hpe- 
KpacHBie MopajiBHHe h AyxoBHHe KaaecTBa M. M. c(|)opMHpoBajiHCB b combc, oaenB 
;i,pyH{HOH, i];eHTpoM KOTopon 6Hjia mbtb, no-HacTOHmeMy EHTejuinreHTHaa >KeHiii;HHa, 
c Gojibhioh BHyTpeHHCH KyjiBTypoH, AoSpaa h My^paa. 

B aH4H0CTH M. M. 6hjih opraHHHecKH cjihtbi cbotjihh ocTpBiH yM, CHJia Ayxa, 
Tepnenne h ynopcTBo b pemeHHH nocTaBJieHHBix aa^aa, ji;o6poTa, aejiOBeaHOCTB, 
BHHMaHHe K JIIO^aM H rOTOBHOCTB npHHTH K HHM Ha nOMOH^B, HyBCTBO OTBeTCTBeHHOCTH 
3a Bce TBopHMoe Ha seMJie — aa ccmbio, jiaSopaTopnio, HHCTHTyT, namy nayny, aa 
Bce MHorocTpa^aJiBHoe aejiOBeaecTBo, — KaaecTBo, KOTopoe mbi naaBiBacM coBecTBio 
pyccKoro HHTejiJinreHTa. 

M. M. npo>KHJi AOJiryio TBopaecKyio >kh3Hb, OKaaaBmyio orpoMHoe BJinanne 
Ha paaBHTHC OTeaecTBennoH ajiBrojiOTHH, rHApoSnojiornH, noaBOBeji;eHHa h Apyrnx 
ji;HCi];HnjiHH. 

B CBoen nayanoH AeaTejiBHOCTH M. M. BH^ejiaJi HCKOTopBie ocHOBHBie nepnoAH. 

1. IIIkojibhbih nepnoA. C 1920 r. oh pa6oTaji npenapaTopoM na IlaBjioBCKOH 
OKCKypCHOHHOH CTaHI^HH HOA JleHHHTpaAOM, BOarJiaBJiaCMOH H. H. IIoJiaHCKHM. 
Baocb M. M. BCTpeTHJica c A. A. Ejichkhhbim, kotopbih aannaepecoBaJi PojijiepSaxa 
ecTecTBoanaHHeM h y>Ke b 1921 r. npHBJicK k paSoTe b Otaojic cnopoBHX pacTOHnn 
PjiaBHoro SoTannaecKoro ca^a (hbiho BHH). M. M. canTaJi EjicHKHHa He tojibko 
CBOHM yaHTejieM, ho h jiyamHM APyroM Been >kh3Hh. B mKOJiBHBie foabi (1923— 
1924) 6bijih onySjiHKOBaHH 4 CTaTBH o cnneaejieHHX BOAopocjiax (abo — b co- 
aBTopcTBe c EjieHKHHBm). y>Ke b aTo BpeMa onpeAeJiHJiocB HanpaBjieHne ero 6yAy- 
in,eH AGHTejiBHocTH. B 6Horpa(|)Hio M. M. Bomeji ero paccKaa o tom, aro Hajiera 
BOAopocjien, cocKoSjieHHoro MaJiBanKOM bo BpeMa aKCKypcnn c EjieHKHHHM b IlaB- 
JIOBCKOM napKe, OKaaaJiocB AOCTaToano, aTo6Bi na bch) >kh3hb npHKOBaTB ero k bo- 
AopocjiaM. 

2. CTyAeHaecKHH nepnoA (1924—1930). BBicmee oCpaaoBanne M. M. nojiyanji 
B JleHHHrpaACKOM yHHBepcHTeTe no cneAHajiBHOCTH «(|)H3HOjiorHa pacTeHHH» npn 
Ka(|)eApe C. H. KocTBiaeBa. B aTO BpeMa M. M. npoAOJHKaJi pa6oTy y EjienKHHa, 


580 



Msynaa Mop^ojiornio, cncTeMaTHKy h CnoJiorHio CHHeaejieHHX soAopocjien h cjih- 
3HCTBIX jinmaHHHKOB, ony6jiHKOBaJi 6 cTaxen ii BBicTynnji c AOHjia^oM na Bce- 
€OH)3HOM CTbeS^e SoTaHHKOB. 

3. IlepHOA acnnpaHTypBi (1930—1933) noA pyKOBOACTBOM A. H. ^aHHJioBa. Kan 
BcnoMHHaji M. M., ^aunjioB 6biji npHrjiameH Ejighkhhbim c caMoro na^ajia opra- 
HHaaAHH OxAejia (BHaB[aJie «IlHCTHTyTa») cnopoBBix pacTeHHM BeAennH 3KCne- 
pHMBHTaJIBHBIX pa6oT HO BOAOpOCJIHM H JIHmafeHKaM. ElViy H nopyB[HJI Ejibhkhh 
pyKOBOACTBo rojiJiepCaxoM-acnnpaHTOM. ^annjioB nopeKOMeHAOBaji b3htb b na^e- 
CTBe AHCcepTaAnoHHOH TeMy no nonBOHHBiM boaopocjihm. AcnnpaHTCKaH pa6oTa 
M. M. nojio>KHJia nanajio pasBnTnio nonBennoH ajiBrojiornn b CCCP. 

B nepnoA acnnpanTypBi nanaJiacB TaK>Ke neAarornnecKaH (na Ka(|)eApe oSmeH 
SnojiorHH 1-ro JlennHrpaACKoro MeAHAnncKoro nncTHTyTa) h HaynHo-oprannaa- 
AHOHHan (b KanecTBe ynenoro ceKpeTapa OxAejia cnopoBBix pacTOHnn) a^htojib- 
HOCTB M. M. 

4. ^OBoeHHBiH nepnoA b EoTannnecKOM HHCTHTyxe (1933—1941 rr.) — nepnoA 
MHororpaHHOH naynnon h neAarornnecKOH AenTejiBHocTH. K 3TOMy BpeMenn pac- 
ABOJia ejieHKHHCKaa jiennnrpaACKaH mKOJia aJiBrojiornn, b KOTopon HHTencHBHO 
pa6oTaJiH EjieHKHH h J^annjiOB n pnA ynennKOB EjienKHHa (E. G. Shhobb, H. A. Kh- 
cejieB, M. M. TojuiepSax, B. H. nojiancKHn, E. K. KocHHCKaa). SnanHTejiBHBiMH 
A 0 CTH>KeHHHMH TOBO nepHOAa SBiJia ny6jiHKai];nH nepBBix tomob ynnKajiBHofi moho- 
rpa(|)HH EjieHKHHa «CHHe3ejieHBie BOAopocjin CGCP», b KOTopon paA paaAejiOB nann- 
can PoJiJiepSaxoM, nySjiHKaAna nepBBix paSoT no nonBennBiM BOAopocjiHM, BKjnonaa 
ocHOBonoJiaraK)in,HH TpyA «K Bonpocy o cocTaBO n pacnpocTpanennH BOAopocjien 
B nonBax», n nanajio paSora M. M. no nsynennio xapoBHx BOAopocjien. 

5. Boohhhh h nocjieBoeHHHH nepnoA, nanaBrnnHca TparnnecKHMH co6h- 
THHMH — 6jioKaAOH JleHHHrpaAa, KOTopyio c xpyAOM nepenec yMnpaBmnn ot 
rojiOAa M. M., n CMepTBio A. A. EjienKHna b (|)eBpaJie 1943 r. G 3Toro BpeMenn 
M. M. (|)aKTHnecKH BoarjiaBHJi b EoTannaecKOM nncTHTyTe bck) ajiBrojiornio, a c an- 
pejiH 1947 r. cxaji 3aBeAyioni;HM jiaSopaTopnen aJiBroJiornn. B toabi bomhbi (1944 r.) 
M. M. o(|)opMHJi H 3ani,HTHJi AOKTopcKyio AHCcepTaAHK) na xeMy «npo6jieMa nonaen- 
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HHX Bo;i;opocjieH h no^BennHe BOAopocjin CCGP» (cTenenb KaHji;Hji;aTa CnoJiornqe- 
CKHX HayK 6Hjia npHcyjKAena b 1935 r. no coBOKynnocTH pa6oT). 

B copoKOBBie roAH ein,e npo^ojiH^ajiacB npeno^aBaTejitCKan paSoTa M. M. 
B 1-M JIOHHHrpaACKOM Me^HHIHHCKOM HHCTHTyTO, B JleHHHrpaflCKOM ropOffCKOM 

HHCTHTyTe ycoBepmeHCTBOBaHHH ynHTejien, a c 1949 r. bch ero fl;eHTejiBHOCTi> 6Hjia 
cocpeAOTonena b BoTaHnnecKOM nncTHTyTe (o^hh roji; — 1959—1960 — b cbhbh: 
CO CMepTBH) B. H. IIojiHHCKoro M. M. saBOAOBaji Ka(|)eApoH HHsmnx pacTenHH JirY). 

nocjieAyH)iii,He ro^Bi 6 hjih ajih M. M. ro^aMH MHororpaHHofi naynnoH h naynno- 
opraHHsaniHOHHOH AeaTejiBHOcTH. Tpn AecHTHJiOTHH (1947—1979) oh saBe^oBaji 
jiaSopaTopnen ajiBrojiornn, npn otom c 1963 no 1969 r. OAHoapeMenno 6 biji saae- 
Ayioni,HM Otaojiom nnaninx pacTOHnn BHH AH GGCP. G 1980 r. M. M. nepemeji 
na A0Ji>KH0CTB CTapmero naynnoro coTpy^nnKa, nosAnee — npo(|)eccopa-KOH' 
cyjiBTaHTa. 

TaKHM oSpasoM, c 1921 no 1989 r. — 6ojiee 65 jiot — >kh3hb h AenTOJiBHOCTB 
M. M. 6HJia CBHsana c Otaojiom hhshihx pacTOHnn n ocoSenno c jiaSopaTopnen 
ajiBrojiornn BHH AH GGGP. B 3 toh AenTejiBHOCTn xpyAHO pasrpaHnnnTB jinnHyio 
HCCJieAOBaTejiBCKyio, aKcnepHMOHTaJiBHyio pa6oTy n Tan nasHBaeMyio naynno- 
opraHHsaAHOHHyio pa6oTy, npHBOAHni,yH) b AencTBne MHoronncjieHHBie, xoth h ho- 
SoJiBmne, kojuiokthbli aJiBrojioroB, paccenHHHX no Been etpane. OcTaHOBHMCH 
na ocHOBHHx HanpaBjieHHHX naynnHX HHTepecoB M. M., na TeMax, KOTopBie oh 
paspaSaTHBaji jihhho: 1) cncTeiviaTHKa cnnesejieHHx; 2) noHBOHHBie BOAopocjin; 
3) xapoBBie BOAopocjin — cncTOMaTHKa n (|)Jiopa. 

B oSjiacTH CHCTeMaTHKH cHHesejieHBix M. M. mhofo cAOJiaji KaK b paapaSoTKe 

TaKCOHOMHH OTAOJIBHBIX TpyHH CHHeSeJIOHBIX, TaK H B COCTaBJIGHHII (|)HJIOreHeTHHe- 
CKOH CHCTOMBi CHHesejiOHHx, HameAHieH 0Tpa>KeHHe b BHnycne «GHHe3ejieHBie 
BOAopocjiH» H3 cepnn «OnpeAeJiHTejiB npecnoBOAHHx BOAopocjien CGGP» (1953)c. 
B nocjieAHee Bpenn M. M. b pnAO nySjiHKaAHH n BHCTynjioHHH OTCTanBaJi «boao- 
pocjieByio npHpoAy» 3 toh rpynnBi opraHH3MOB. Oh ho npnHHJi npeAJio>neHHe MHKpo- 
CnojioroB o6 OTHOceHnn CHHe3ejieHBix k Mnpy 6aKTepHH noA Ha3BaHHeM «i];HaHo6aK- 
TepHH». Eni;e b 1964 r. b cobmocthoh c 3. P. KynnoM cxaTBe, nocBHni;eHHOH nojio- 
JKeHHK) CHHe3ejieHBix BOAopocjien b cncTeMe pacTHTOJiBHoro Mnpa, npoBOAnjiacB 
MHCJIB, HTO SaKTepHH H CHHOBeJieHHe BOAOpOCJIH — A^O CaMOCTOHTOJIBHBie BeTBK 
pa3BHTHH, HecMOTpn Ha nepTBi cxoACTBa b cTpoeHHH Hx npoTonjiacTOB. M. M. ctohji 
H a TOHKe 3peHHH SnojiorHHecKoro OAHHCTBa Hnamnx xjiopo(|)hjijiohochlix pacTOHnn^ 
HOBanpan na paajiHHne b KjieTOHHOM cxpoeHnn. 

PaspaCoTKa CHCTOMaTHKH cHHeaejieHBix BOAopocjien npnaejia M. M. k o6cyH^Ae- 
HHH) o6ni,e6HQjiorHHecKHx npoSjieM (|)HjioreHHH pacTOHnn, npoHCxon^Aenna ayna- 
pnoTHHecKOH KJieTKH (Teopnn CHMSHorenesa) h k KpnTHHecKOMy paccMOTpeHHio 
coBpeMeHHBix TeHAOHAHH B (|)HJioreHeTHKe BOAopocjien. 3thm BonpocaM nocBan^en 
pHA cTaTOH M. M., B TOM HHCJio HaHHcaHHaH BMecTe c T. B. Goaoboh «GnM6no3 
y BOAopocjien)) (1974), tao aBTopBi cnnTaiOT rnnoTesy cnMSnoreneaa HOAocTaTonno 
o6ocHOBaHHOH, HOCKOJiBKy «jiorHHecKHe nocTpoeHHH noKa hbho npeoSjiaAaiOT naA 
(|)aKTaMH». B BBicTynjiennnx nocjieAnnx 25 jiot M. M. neoAnoKpaTHO OTMeaaJi 
3a6BeHHe ^HJioreHeTnnecKnx npeACTaBJieHnn npn nocTpoennH paAa coBpeMGHHLix 
KjiaccH(|)HKai];HH BOAopocjien — na ypoBHe otaojiob, KjiaccoB, nopnAKOB n ce- 
MOHCTB, BBipa>KaJi TpoBory no noBOAy Toro, hto b coseTCKon ajiBroaornnecKon 
jiHTepaType hbho HOAOCTaTonno paSoT, nocBHni;eHHbix ocHOBaM (|)HJioreHeTHHecKOH 
CHCTeMaTHKH BOAopocjiGH. 0 HGoSxoAHMOCTH pa3pa6oTKH TGopeTHHecKHX npoSjrGM 
B aJIBrOJIOTHH, O MGTOAOJIOrHHGCKOM HOAXOAO K npHMGHGHHK) HOBBIX MGTOAOB CH- 
CTGMaTHKH M. M. TOBOpHJI H B nOCJIGAHGM BBICTyHJieHHH Ha VIII ^GJIGraTCKOM 
CTbeaAe BBO 30 VIII 1988 r. b Ajimb-Atg. Oh pe3KO BBiCTynnji npoTHB nonLiTOK 
«APo6htb n;apcTBa» h cHHTaJi nanCojiGG npaBHJiBHBiM jiejieniie oprannaMOB no Apn- 
CTOTGJIH) Ha A^a AapCTBa — paCTGHHH H >KHBOTHBie. 

BTopoe HanpaBjiGHHG paSoT M. M. PoJiJiepSaxa — nccjiGAOBanne noHBeHHhix 
BOAopocjiGH. HanaToe b acnnpaHTCKHG toabi, oho bbijihjiocb cnanajia b HanHcaiiHG' 
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ji;oKTopcKon ;[HCCopTaii;iiii, a aaTOM b coaaaHHe caMo5i>iTHOH oTe^ecTBemioH no^BeHHo- 
uJiBrojioriiHecKoii iukojili. liecKOJiBKo agchtkob ny6jiHKajj;iiH, BKjiio’iaiomHX ji;Be 
MOHorpa(j[)HH H CTaTBio B aMepHKaHCKOH «Encyclopedia of Soil Science)), 0 Tpa>Kai 0 T 
innpoKnH AHanason noHBeHHo-aJiLroJiornnecKHx pa6oT ot $jiophcthkh h CHCTeMa- 
THKH AO BonpocoB npaKTHnecKOFo HcnojibBOBaHHH nonBeHHBix BOAopocjien. Illnpo- 
Koe TeopeTHnecKoe ocBeiii;eHHe npoSjieMH, hoapoShbih o63op MHpoBon jimepaxypH 
H Tin,aTejiBHaH paapaSoTKa mbtoahkh cACJiajin pa6oTH M. M. ochoboh h oASOBpe- 
MeHHO TOJITOOM AaJIBHeHIHHX HCCJieAOBaHHH. B neCKOJIBKHX COTHHX nySjIHKaAHH 
MHornx aBTopoB 6 hjih noATBep>KAeHH h pasBHTH haoh M. M. 

M. M. KaK JiHAep nonBennon ajiBrojiornn xopomo bhacji ee nepcneKTHBBi, aocth- 
>KeHHH H ynymeHHH n MHoroKpaTHO — b AOKjiaAax, b pesojiiOAHHX KOH^epenniHH — 
npeAJiaraJi nporpaMMy pasBHTHH axoro pasAOjia ajibrojiornpi, xecHO CBHsaHHoro c npo- 
6 jieMaMH noHBOBeAeHHH h MiiKpoSiionornn. Ocoooro BKHManna 3 acjiy>KHBaeTnpo 6 jieM- 
Haa CTaTBH M. M. «OjiopHCTnnecKHe mbtoabi b nonBeHHO-aJiBrojiornnecKHX nccjie- 
AOBaHHHx II Hx BHanenne b SnoAnarHocTHKe nonB» (1976). npeAJio>KeHHH CTaTBH 
AO CHX nop He nojiyanjin AOCTaTonnoro pasBHTiiH n peaJiHsaAHH. 

HHTepecHBi aKcneAHAHOHHBie nccjieAOBaiiHH M. M., npoBeAennue b ancxpeMajiB- 
HBIX yCJIOBHHX, TAO HaSeMHBie BOAOpOCJIH HBJIHIOTCH Ba>KHBIMH, a HHOBAa eAHHCTBeH- 

HBiMH npoAyKTaMH 3K0CHCTeM. TaK, B 1951 r. npoBeACHO KOMnjieKcnoe nccjieAOBa- 
HHe BOAopocjien n nx pojin na xaKHpax TypKMeHnn. B 1956—1957 rr. M. M. 
oahhm h 3 nepBbix SoxannKOB ynacxBOBaJi b OKcneAHAHii b AnxapKXHAy n 6 hji 
noxpHCen ee ynnKajiBnon npnpoAOH, Koxopyio nasBaji cxnxnen naeeMHHX boao- 
pocjien H jiHinaHHHKOB. HecMOxpn na pacmnpHioiAHecH n yrjiy6jiHioin,HecH hccjibao- 
BaHHH noHBeHHBix BOAopocjien AnxapKXHABi b nocjieAHiie 30 jiex, nepBBie onncanna, 
CACJiaHHBie M. M., ocxaioxcn nanSojiee xohhbimh h hpkhmh, nocKOJiBKy nanncanH 
He npocxo KBajiH(|)Hi];npoBaHHLiM cneAnajincxoM, a SoxaniiKOM ninpoKoro npo^min, 
HaxypajincxoM b jiynmeM CMBicjie axoro cjioBa. 

TpexBe HanpaBjienne HccjieAOBannn M. M. — njianoMepiioe HBynenne (|)jiopBi 
H CHCxeMaxiiKH xapoBBix BOAopocjien, nanaxoe b 1935 r. Kan cncxeMaxHK eJieHKHH- 
ckoh niKOJiBi M. M. oSpaxnji BHHMaHne na cjiaSyio HBynenHocxB $jiopBi xapoBHX 
BOAopocjien b CCGP h cneji Heo5xoAHMBiM npoBecxn cneAnajiBHBie HCCJieAOBaHHH 
axon CBoeo6pa3Hon rpynnBi BOAopocjien, oCoiiAennon BKHManneM aJiBrojioroB. 
MoHorpa(|)HHecKaH o6pa6oxKa xapoBBix BOAopocjieii noxpe6oBajia Kan o6o6iii;eHHH 
onySjiHKOBaHHBix AannBix, npeAcxaBJienHoro b bhao cxaxen 1940—1941 rr. h 3a- 
BepmHBmerocH «CHCxeMaxHHecKHM chhckom xapoBBix BOAopocjieii, oCnapyn^eHHbix 
b npeAOJiax CCGP no 1935 r. BKJiionnxejiBno)) (1950), xan n HBynennH repSapnn 
BHH n npncBiJiaeMBix kojuiokahh. B 1938 r. Sbijia npeAnpnnnxa cneAHajiBnan 
aKcneAHAHH na 03epa lOnmoro Vpajia. TaKHM o6pa30M, 6 bijih yxonnenbi n onncanbi 
HOBBie a^h nayKii bhabi, BBiHBJienbi bhabi h (|)opMH, panee a^ih GGGP ne HBBecxHBie. 
HxoroM pa6ox M. M. Kan OAnoro h3 BeAyni;HX xapojioroB Mnpa cxajin «OnpeAejiH- 
xejiH xapoBBix BOAopocjien)) (b cepnn «OnpeAOJiHxejiB npecnoBOAHBix BOAopocjien 
GGGP» — B coaBxopcxBe c JI. K. KpacaBnnon, b cepnn «Bn3HanHnK npicnoBOAHHX 
BOAopocxen yPGP» — b coaBxopcxBe c P. M. MopABnnAeBon), okojio 20 cxa- 
xen no npoSaenaM ^HJiorennH n cncxeMaxnKn xapoBBix, a xaK>Ke noAroxoBKa cne- 
AnaJincxoB-xapojioroB. 

J^ecHxnjiexnn naxencnanoro xpyAa, oxMenennBie SoJiBinnMn Aocxnn^ennnMn 
B pa3HHX pasACJiax ajiBroJiornn, oxKpbijin noBBie nanpaBJiennH nayKn, npnnecjin 
M. M. mnpoKoe npnenanne n nocxaBnjin ero nMn b pnA BeAyni;nx aJiBrojioroB Mnpa. 

OAHaKo poJiB M. M. B pa3Bnxnn Soxannan AaJieKo ne orpannnnBajiacB nepe- 
ancjiennBiMn jinnnBiMn pa6oxaMn. He MenBinee, a, no>Kajiyn, eme SojiBmee ananenne 
HMejia ero HaynHO-oprannaaAnoHHaH aohxojibhocxb nan b nepnoA oro o(|)nn;naJiBHoro 
pyKOBOACXBa ajiBrojiornnecKon jiaSopaxopnen, xan n BnocjieACXBnn, KorAa on 
ocxaJiCH He(j[)opMajiBHBiM naxpnapxoM ajiBrojioroB GoBexcKoro Goioaa n ero oprann- 
ayiorAaH pojiB ocymecxBjiHJiacB nepea jinnnBie KonxaKXBi. 
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B Ha'iaJie pa6oTH na nocTy saseAyiomero jiaGopaTopnen ajiBrojiornn (1947) 
nepeA M. M. cTOHJia aa^a^a onpeAejieHHH ochobhbix nyTen paasHTHH ajiBrojiornB 
B CCCP H B BoTanmecKOM HHCTHTyxe Kan tojigbeom SoTann^ecKOM yHpe>Kji;eHHH4 
OcHOBHHMH sa^a^aMH 6bijih npejKAe Bcero npeoji;ojieHHe cymecTBOBaBmero Torji;a 
HenoHHMaHHH sHa^eHHH ajiBrojiorHH h npH6jiH>KeHHe ee k HyHCfl;aM napoAHoro xo~ 
SHHCTBa. Torji;a me onpe^ejinjiHCB 3 nanpaBjieHHH b pa6oTe jiaSopaTopHH ajiBrojio- 
thh: 1) SHCTpoe o^opMJienne cboahbix paSoT nyxeM oSoSmenna naKonjieHHbix 
MaTepnajioB; 2) paspaSoTKa hobhx npnniiiHnoB h MeTO^OB cncTeMaTiiKH OT;i;ejiBHbix, 
HanSojiee Ba>KHHx rpynn BOAopocjieH; 3) jiHKBHAaniHH «6ejiHx nHTeH». 

CpeAH cboahbix paSoT cjia^yeT othgthtb npe>K^i;e Bcero aa^yMannyio coBMecTHo 
c B. H. IIojiHHCKHM cepmo «OnpeAejiHTejiB npecHOBo/i;HHx Boji;opocJieii CCCP». 
Ero BBinycKH ctbjih nacTOJiBUBiMH KHHraMH Kan^Aoro aJiBrojiora h rHApoCnojiora. 
«OnpeAeJiHTejiB» — o^Ha h3 BaJKHenniHX BLacTen nayraoro HacJia^HH M. M. loji- 
jiepSaxa. Oh jihhho ynacTBOBaJi b coa^aHnn pa^a BBinycKOB, hba Sojibhihhctbom 
H3 hhx pa6oTaji b KaaecTBe pe^aKTopa. Sacjiyra M. M. 6HJia b tom, hto k paSoTe 
HaA «Onpeji;eJiHTejieM» oh npnBJieK homhmo coTpyAHHKOB cbooh jiaCopaTopna pa^ 
aaBroaoroB h3 ^pyrnx ropoji;oB. KpoMe Toro, M. M. pe^aKTHpoBaa n aacTB BBinycKOB 
«BH3HaaHHKa npicHOBOAHHX BOAopocTen yPCP». K coa<aaeHHK>, na^aHne «Onpe- 
AeaHTeaa», naaaToe b 1951 r., aaTanyaocB. Ohobhaho, a^^"^ aaBroaoroB nepoA 
naMaTBH) M. M. — cocTaBHTB HOAOCTaion^He BBinycKH h tom saBepniHTB yHHKaaBHoe 
HSAanne, CTaBmee 6H6aHorpa(|)HaecKOH poakoctbio. 

TaKOH me nacToaBHon KHnroH aaBroaoroB cxaa h tpothh tom «}KH3Hn pacTeHHH», 
nocBani;eHHBiH BOAopocaaM. Mnoro aoT M. M. pa6oTaa hba ero cocTaBaenneM h 
poAaKTHpoBaHHeM, oCTbeAHHHB ycnana cneAnaancTOB-aaBroaoroB b HanHcanHH 
OTAeaBHBix raaB KHHrn. 

OAHOBpeMeHHO c «OnpeAeaHTeaeM» BHH H3AaeT cepnio «Oaopa cnopoBBix 
pacTeHHH», KOTopyio nepBOHaaaaBHO peAaKTHpoBaa B. H. CaBna, hotom poAaKTop- 
CKHe oSaaaHHOCTH h ycnana no cocTaBaennio oaepeAHBix tomob ho BOAopocaaM 
nepeman k M. M. 

TannM oSpaaoM, 3a necKoaBKO AecaTnaeTnn noA pyKOBOACTBOM M. M. coaAana 
Hayanaa ocHOBa paaBnTna aaBroaornaecKnx nccaeAOBaHnn — onpoAeanTean n 
(|)aopH BOAopocaen. YMecTHO nanoMHnTB, hto b 30-e toabi hg SBiao hh OAHora 
onpeAeanTeaa BOAopocaen na pyccKOM a3BiKe. 

H eni;e oaho AGHnenmee HacaGAnG M. M. noMoraGT b pa6oTG aaBroaoraM — 3to 
«BH6aHorpa(|)Ha cobgtckoh anTepaTypBi no BOAopocaaM», naaaTaa b cbog BpoMa 
H. M. PanAyKOBBiM, npoAoa>KGHHaa EaGHKnHBiM, a aaTGM M. M., KOTopBin yaa- 
CTBOBaa B GG co3AaHHH n Kan cocTaBnTGaB, n nan pGAaKTop, a ocoSghho — Kan 
3aHHTepGCOBaHHBiH aGaoBGK, oprannaaTop, yMGBmnn AoSnaaTBca noaTu hgbo3- 
MOJKHoro n AOBGAHinn nySanKaAHio «Bn6anorpa(|)Hn» ao 1975 r. BpaA an 3to 
naAannG, hg hmgioh^gg cg6g paBHBix b MnpoBon anTGpaaypG, SyAOT npoAoaa^GHo, 
HO BCG, KOMy AOBGABTCa 3HaKOMHTBca c aaBroaomaGCKHMH TpyAaMH, BBimGAHinMn 
AO 1976 r., c SaaroAapHocTBio bchomhht M. M. 

HoaBaa hg ynoManyaB n nonyaapHBiG KHnrn, nanncaHHBiG BHaaaaG cobmgctho 
C EaGHKHHBIM H nOCBHH^GHHBIG pa3HBIM TpyHHaM HH3niHX paCTGHHH. OcoSoG 3HaaGHHG 
HMGGT H3AaHHaa B 1951 r. KHnra «BoAopocaH, nx ctpoghhg, >kh3hb h 3HaaGHHG», ko- 
Topaa AoarnG toabi aaaaaacB gahhctbghhoh pyccKofi KHnron no aaBroaornn.^ 
HanncaHHaa h^hbo h hhtgpgcho, ona n tghgpb hg yTpaTnaa cbogh AennocTH. 

BaJKHGHHiHM ycaoBHGM pa3BHTHa aaBroaornn M. M. cnpaBGAanBo camaa 
BocnnTaHHG KaApoB. YanTBiBaa MHororpannocTB aaBroaornn Kan KOMnaGKca nayn, 
M. M. HG ToaBKo noAAepa^HBaa paaAeaBi, aG>Kani;He aa npeAeaaMH TpaAHAHOHHBix 
HanpaBaGHHH aaSopaTopnn aaBroaornn, — naaGoaaBroaormo, rGHGTiiny boao- 
pocaGH, (|)H3HoaorHio, CnoxHMnio n ASToaornio, — ho h crpoMnaca b caMon aa6o- 
paTopnn hmgtb cnGAnaancTOB paanoro npo(|)Haa. 

M. M. 6Bia HGnpGBaoHAGHHBiM pGAaKTopoM, BaaAeioni,HM SoaynpGaHBiM anToparyp- 
HHM aaBiKOM n hg nponycKaBHiHM hh OAHoro HGyAaanoro BBipaa^GHna, nn OAHoro- 
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'^aJitniHBoro cjiosa. B TeBLenne mhofhx jibt oh pa5oTaJi hjighom pej^KOJUiernn BoTa- 
HHHecKoro JKypnajia, 6 hji pe^aKTopoM — o(|)Hi];HaJii>HHM hjih Heo(|)Hi];HaJii>HBiM — 
MHoroHHCJieHHBix H3;i;aHHH no pasHBiM pas^ejiaM SoTaHHKH. 

OaKTHHecKH ji;eHTejiBH 0 CTB M. M. npHsejia k (|)opMHpoBaHHio HaynnoH hikojih, 
B KOTOpyK) BOmjIH He TOJIBKO BOCHHTaHHHKH BHH, HO H aJIBrOJIOFH, nOJiyHHBHIHe 
oSpasoBanne y ji;pyrHX cnei];naJiHCTOB b pasHBix ropo^ax KneBe, XapBKOBe, 
MocKBe, HoBOCHSnpcKe h ji;p. Bcex «rojiJiep6axoBi];eB» oCBe^HHiuia npe^annoCTB 
Hamen HenpecTHHmoH Hayne, SecnpeAejiBHoe yBa>KeHHe h ncKpeHHHH jih)6obb 
K M. M., npHSHanne nenncaHHx ochobhbix npHHi];HnoB ero hikojih, cpe^n KOTopHX 
6 bijih: HayHHaa hophaohhoctb, BsanMHoe ^oBepne, totobhoctb Bcenepno homohb 
S pyr APyry, BEHManne k mojioaojkh h nenpHHTHe KapBepnsMa h HBancTBa. 

M. M. meApo pasAapHBaji oKpy}Kaioni;HM cboh) My^pocTB h snaHHH. H noaTOMy 
OH cTaJi npH3HaHHBiM jiHAepoM aJiBrojiornn b Hamen cxpane — ne no ji;oji>khocth 
H 3BaHHHM, a no AyxoBHOMy bjihhhhh) Ha jiH);];eH. Bcxpena c hhm CTanoBHJiacB 
coSHTHeM He TOJIBKO A^>i ero Apyaen, ho h MajioanaKOMBix jiioagh, nonaBmnx 
B c(|)epy ero bjihhhhh. Been oSjihk M. M., HannHan c ero BBynnoro hmohh, npHBJie- 
Kaji BHHManne jiioaoh c nepBoro B3rJiHAa — HeopAHHapnaH BHemnocTB (BHCOKan 
noATHHyTaH (|)Hrypa, BBipaanTejiBHoe noASHH^Hoe jihao c bbicokhm ji6om), ero apn- 
CTOKp aTHHecKHe ManepBi, hhtoji jinr ohthoctb, HeoSBiKHOBennaH AoSponcejiaTejiB- 
HOCTB H npOCTOTa B oSlAeHHH C CaMBIMH pa3HBIMH CoSeCOAHHKaMH. IIpHpOAa ero 
o6aHHHH — B coneTaHHH CjiecTHiAero yMa, npoHHKHOBeHHOH MyApoCTH h agtckoh 
H enocpeACTBeHHocTH. K oCpaay M. M. y^HBHTejiBHo hoaxoaht ycTapeBinee HHHe 
noHHTHe — SjiaropoACTBO. 

M. M. jiioShji Jiio^efi, yMeji hbxoahtb SBicxpoe BaaHMonoHHMaHne, oneHB nyBCTBO- 
Baji oSpaTHyio cbh3b b jihhhom jih paaroBope hjih b nyCjiHHHOM BHCTynJieHHH. Oh 
TmaTejiBHo OTpaSaTBiBaji jiioSoe BBiCTynjienHe, npoHBjiHH 3 thm yBa>KeHHe k ay^n- 
TopHH. Oh jiio6hji oexpoe cjiobo, yMeji hm BocnojiBBOBaTBcn, noaxoMy 6 hji npHanan- 
HHM 6jiecTHin,HM opaxopoM, BHCxynjieHHH Koxoporo, Aa>Ke o(|)Hn;HajiBHHe onno- 
HeHXCKHe OT3HBBI, BH3BIBaJIH HCKpeHHHe anJIOAHCMeHTBI. HeyAHBHXeJIBHO, HXO 
K HOMy THHyjIHCB JIIOAH, 0 C 06 eHH 0 MOJIOAe>KB. OcoSeHHO JIIo6hJI M. M. XaJiaHXJIHBHX 
11 no-HacTOHmeMy a^jiobhx jiro^en. HMenno to, hto oh xan mhoxo BpeMenn h chji 
ox^aBaji pyKOBOACXBy h homoiah ApyrHM jiioahm, c^ejiajio M. M. AeHxpajiBHOH 
4>HrypoH B coBexcKOH ajiBrojiorHH. 

M. M. HMeji SojiBinyio ckjiohhoctb k (|)hjioco(|)hh. Mnorne roABi oh nannHaJi 
AeHB c HxeHHH (|)HJioco(|)CKoro >KypHajia h b xenenne mhoxhx jiex boji MexoAOJiorHne- 
CKHH ceMHHap B BoxaHHHecKOM HHCTHTyxe. H eiAe: M. M. 6 biji hbctohiahm KOMMy- 
HHCTOM. Oh roBopnji, hto no cbohm haghebim y6e>KAeHHHM roxoB xotb cennac 
BcxynnxB b KOMMyHHcxHnecKoe oSiAecxBo, noHHMan noA «noxpe6HocxHMH» MHHHMyM 
xoro, Hxo Heo6xoAHMo nejioBOKy >kh3hh h xBopnecTBa. Oh cbhto Bepnji b nepe- 
expoHKy, c orpoMHHM HHxepecoM HHxaji coBpeMOHHBie ny6jiHKaAHH, cxpoHJi njiaHBi 
CBoero ynacTHH b nepeexpoHKe h xpyAHJiCH ao nocjieAHero ahh. B nopx(|)ejie, npn- 
neceHHOM h3 Sojibhhabi, OKaaajiHCB: pyKonncB «OnpeAejiHxejiH 3AoroHHeBHX», 
HHCBMa, Ha KoxopHe OH oTBenaji, hexoahcb b Sojibhhao; BBinHcaHHBie h 3 >KypHaJia 
CTHXH P. PaMsaxoBa h njian xaK HaaHBaeMoro «^HCKyccHOHHoro jiHCTKa», KoxopHH 
OH xoxeji opraHH30BaTB b BHH. 

G M. M. PojiJiepSaxoM yxo^nx A^Jian anoxa b aJiBrojiornn — anoxa yneHHX, 
HHAHKjioneAHHecKH oSpaaoBaHHBix, jiioaoh BHConaHmen nyjiBxypBi, ^anaTHnecKH 
npeAHHHBix CBoeMy AeJiy, HacxoHiAHX HHxejiJiHreHxoB, ajih KOxopBix cmbicji >kh3hh — 
© xBopnecTBe, a ne b KapBepe. 
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B. B. IleTpoB. BaHK ceMaH b noaBax jicchbix (j)HT0u,eH030B eBponeficKofi aacTH 
CCCP. - M.: Hsa-bo MTV, 1989. 176 c. 

T. A. KOMAROVA. V. V. PETROV. SEED BANK IN SO LS OF FOREST PHYTOGOENOSES 
OF THE EUROPEAN PART OF THE USSR. 1989 

B BocnpoHSBeAeHHR nonyjiHAHH pacTemm Baa^Hyio pojib HrpaioT a^iiBHecnocoS- 
HLie ceMena, coAepa^amiiecH b noHBe b noKOHmeMca coctohhhh. Ohh bhhojihhiot 
pojiB pesepBa, aKTHBH3Hpyioiii;erocH b cjiynae HapyinemiH pacTiiTejiBHoro nonpoBa 
h noACTHjiKH. CBeAeHHH o HOHBeHHOM sanace cenaH, no MHeniiio T. A. PaSoTHOBa 
(1981, 1986), MoryT 6bitb ncnojiBSOBanBi ajih BBiacHenna nponiJioro, xapaKTepn- 
CTHKH COBpeMeHHOrO COCTOHHHH H HpOrHOSHpOBaHHH SyAymerO (|)HT0I];eH030B. 

HecMOTpa na oSmylo AJiHTejiBHyio ncTopnio HaynenHa noHBeHHbix aanacoB ceMan 
B jiecHBix 6Horeoi];eH03ax paaHBix cxpan Miipa naaiiHaa c KOHi];a npomjioro CTOJieTHa 
(PeTep, 1893 — 1894, aiit. ho: PaSoTHOB, 1986), oTeaecTBeHHBie iiccjiBAOBanna aToro 
Bonpoca HaaaTBi tojibko b cepeAnne Tenymero CTOJieTHa. IlepBBie HccjiBAOBanna 
6 hjih npeAnpHHHTBi b CBaan c peinenneM Bonpoca o bobmoh^hocth HcnojiB30BaHHa 
ceMHH APBBecHBix pacTeHHH, HaxoAaiu,Hxca b noHBe, jibcobosoShobjighiih na ra- 
pax h BBipySKax. HayaenHe >Ke aanacoB ceMan Bcex bhaob bbicihiix pacTeHHH b jiec- 
HBix noHBax eBponeHCKoii aacTH CCCP 6bijio Hanaxo tojibko c 60-x foaob h aaxpa- 
FHBajio oTABJiBHBie y3KHe pernoHLi. 06o6ii];aH)iii;ne MOHorpa^iiaecKHe paSoTBi ot- 
CyTCTBOBaJIH. B CBHBH C BTHM CJIGAyCT OTMOTHTB BHXOA UepBOH OTeaeCTBeHHOM 
MOHorpa(|)naecKOH paSoTBi B. B. IleTpoBa, nocBameHHOH Sanny ceMan b noaBax 
jiecHBix $HT0i];eH030B eBponencKon aacTH CCCP. MnorojieTHHMn nccjiBAOBannaMH 
aBTopa oxBaaena oSmnpnaa TeppnTopna eBponeiicKOH aacxn CCCP b paBJinanbix 
npnpoAHBix aonax (ot Tanrn ao JiecocTenn). 

Knnra naannaeTca c KpaTKoro BaeAenna, bcjiba KOTopoMy iiabt rjiaaa «063op 
jiHTepaTypBi o Sanne cenan b noaBax JiecHBix (|)HT0i];eH030B». B 3Ton rjiaae abh o6- 
3op OTeaecTBenHBix nySjiHKaAnn, oxbbt jinTepaxypai aobojibho nojiHBin. Maaepnaji 
n3Jio>KeH b KpHTHaecKOM njiane, yKaaano, KaKiie BonpocBi ocxaiOTca naiiMeneu 
HByaenHBiMn. K coaxajiennio, oSaop 3apy6e>KHBix ny6jiiiKai];HH oTcyTCTByex, xoxa, 
na nam BBrjiaA, on 6biji 6bi aecBMa AejiecooSpaaen. 

Jlajiee cjieAyex rjiaBa «MeTOAiiKa iiByaeniia Sanna ceMan b noaBe», b KOTopon 
KpaTKO H3Jio>KeHBi ocHOBHbie chocoSbi HByaeHHH Sanna ceMan, npnMenaeMBie b na- 
CToamee apeMa, n onncana MexoAHKa, Koxopoii nojiBBoaajica aaxop b caoen paSoxe. 
HexpoB ncnojiBBOBaji MexoA, nasBannaiH PaSoxnoBBiM (1982) «npopaiii;iiBaHneM 
ceMan b noaBe». 3xox MexoA, no nameMy Mnennio, o6jiaAaeT MHoniMH AocxonncxBaMn, 
xoxa H ne noBBOJiaex BBiacnnxB aanacBi ceMan c HcaepnLiBaH)m;eH nojinoxon (kbk, 
BnpoaeM, n ace Apyrne mbtoabi). Sacjiyron aaxopa aBJiaexca xo, axo on nccjieAoaaji 
noaBennyio xojimy, paaABJiHB ee na oxACJiBHBie cjioh no 2 cm, axo no3BOJiaeT npo- 
cjioahxb ocoSennocxH BepxiiKajiBHoro pacnpeAejieniia ceMan b noaae. 

Ochobhoh, naiiSoJiBinen no oS^bOMy, aBjiaexca rjiasa «EaHK ceMan b noasax 
jiecHBix (|)nxoi];eH030B eaponencKOH aacxn CCCP». B axon rjiaae npiiaeAenBi A^nnHe 
no 29 jiecHBiM (|)Hxoii;eH03aM, pacnoJiOKennaiM b pasnaix panonax eaponencKon 
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^acTfl CGGP — OT JIeHHHrpaji;cKOH n IlepMCKOH oSjiacTeH na ceaepe jio Eejiropo;[i;- 
CKOH H XapbKOBCKOH oSjiacTeH Ha lore. Bhjih Hccjie;];oBaHLi rjiaBHHM oSpasoM: 
KOpeHHHe H yCJIOBHO-KOpeHHLie XBOHHHe, XBOHHO-niHpOKOJIHCTBeHHHe H niHpOKO- 
jiHCTBeHHBie jieca. 

Kan^^oro HccjieAyeMoro (|)HT0i];eH03a npHEe^enH CBe;];eHHH o hhcjibheocth 
ceMHH KajKAoro BHji;a h hx sepTHKajibHOM pacnpeji;ejieHHH b noHBe. OaKTHHecKHH 
Marepnaji no otabjibhlim (|)HT0i];eH03aM ji;aH b BHji;e TaSjiHii;, KOTopBie cocTaBJieHBi 
no e;];HHOMy njiany. IIomhmo CBe^ennH o Canne ceMnn ^ana npaTKan xapaKTepncTHKa 
CTpoeHHH H COCTaBa JieCHHX (|)HT0I];eH030B, HTO n 03 B 0 JIHeT CpaBHHTB BH^OBOH COCTaB: 
pacTenHH coBpeMennoro (|)HT0i];eH03a c cocTaBOM >Kn3Hecnoco6HBix ceMnn, coAep- 
}Kan];HxcH b noHBe. K cojKajiennH), xapaKTepncTHKa nccjieAOBannBix (|)nT0i];eH030B^ 
neAOCTaTonno nojinan. 

OnnpancB na ^annHe Pa6oTHOBa o6 aBTOxTonnaix, pejiHKTOBBix n HHBaanoHHBix 
ceMenax, IleTpoB ^ejiaer nonbiTKy ycTanoBHTB nponcxon^Aenne Ka>KAoro nccjieAO- 
Bannoro (|)HToi];eH03a n crenenB ero napyrnennocTH xoanHCTBennon A^^TejiBHOCTBio 
nenoBena. TaKon anajina OTcyTCTByex bo MHornx APyrnx nySjiHKaAHnx paanHx 
aBTOpOB. 

B cjieAyioni,eH rjiaBe «06cyn{AeHHe pe3yjiBTaTOB» aBTop na ocnoBannH npnae- 
Aennoro panee ^aKTnnecKoro Marepnajia A^Jiaer neKOTopBie o6o6ni;eHHn. B 3tom 
njiane paccMorpenH Tanne BonpocBi, Kan o6ni;an nncjieHHocTB ceMnn Bcex bhaob 
pacTennn b nonBe, nx bhaobom cocraB, ocoSennocTH BepraKajiBHoro pacnpeAejiennn, 
BoapaCT ceMnn, xpannni;Hxcn b noHBe. IIpoBeAeno cpaBnenne aanacoB b noHBe 
XBonnBix H mnpoKOJiHCTBenHBix jiecoB ecrecTBennoro nponcxojKAennn, a Tann^e 
CTapBix nocaAOK ejin. GAenan bbiboa o tom, hto Mnorne ocoSennocTn Sanaa ceMnn 
onpeACJinioTcn ne ctojibko aKOJiornnecKHMH ocoSennocTnMH MecTooSnTannn, 
CKOjiBKO CTenenBH) anTponorennon napymennocTH jiecnoro (|)HTOi];eno3a (cnjiomnbie 
pySan b npomJioM n t. a*)* HoAnepanyTO, hto b MajionapymennBix jiecHBix (|)hto- 
Aenoaax o6ni;an nncjiennocTB ceMnn oTnocHTejiBno neBejinaa n b nonBennoM Sanae 
npncyTCTByioT ceMena rjiaanaiM oSpaaoM Tex pacTennn, aoTopBie oSpaayiOT coBpe- 
MennBiH (|)HTOi];eno3 (aBTOXTonnaie ceMena). 

Gpaannaan ocoSennocTH nocjionnoro pacnpeAenennn ceMnn b noHBe nccjieAO- 
BannBix (|)HTOi];eno30B, aBTop BBinBHJi cnei];H(|)Hay xbohhbix jiecoB Taejanoro Tnna, 
XBOHno-mnpoaojiHCTBeHHBix ii ninpoaojincTBennaix jiecoB. ycTanoBjieno, nanpn- 
Mep, HTO B XBonnBix Jiecax Tae^anoro Tnna noAaBjinH)ni;ee SoJiBmnncTBo ceMnn 
cocpeAOToneno b noACTHjiae ii cbmom BepxneM cjioe MnnepajiBnon nonBBi (0 —2 cm), 
npnneM ceMena ne nponnaaiOT b nonBy rjiy6>Ke 8— 10 cm. B AY^paBax me ceMena 
coAepn^aTcn nonTH ncaJiionHTejiBno b MnnepajiBnon nonae n nponnaaioT ao rjiySnnai 
30 CM. 3Tn ocoSennocTii nocjionnoro pacnpeACJiennn ceMnn panee ne Sbijin ns- 
BecTnBi. ycTanoBjienne Taanx aaaonoMepnocTen cjieAycT cniiTaTB OAniiM na cym;ecT- 
BennBix peayjiBTaTOB paSoTBi IleTpoBa. 

B paaAeJie «Bbiboai>i» b apaTaon (|)opMe n3Jio>KenBi ocnoBnaie peayjiBTaTBi nccjie- 
AOBannn b anAC 17 otacjibblix nynaTOB. 

^ajiee cjieAyeT cnncoa AnTnpoaannon jinTepaTypBi, aoTopain nacnnTBiaaeT 
57 nanMenoaannn. OTenecTaennan jinTepaTypa o Sanae ceMnn b nonaax jiecoB npeA- 
CTBBjiena b neM aobojibbo nojino, a 3apy6e>KnBie nySjinaaAnn ynTenai nano ne- 
AOCTaTonno. 

B aonAe Monorpa^nn Aano «npnjion{enHe» — cnncoa anAoa pacTennn, cenena 
aoTopBix o6napy>aeHBi b nonaax jiecnaix (|)nT0i];eH030B, paccMOTpennBix b annre. 
B 3 TOM cnncae nacnnTBiaaeTcn Sojiee 130 anAOB. ^jin aan^Aoro na nnx yaaaano, 
B aaanx (|)nToi];eno3ax BCTpenenLi ceMena Aannoro anAa. 3to noaaojineT cyAHTB 
o TOM, nacaojiBao mnpoao pacnpocTpanenai ceMena Toro njin nnoro pacTennn 
B nonaax jiecoB. HaaBannain cnncoa MO>aeT npeACTaaiiTB coSon cnpaaonnain mbtc- 
pnaji ajih cneAnaJincTOB, aoTopBie SyAyT npoBOAnTB nccjieAoaannn aanacoB ceMnn 
B nonaax jiecoB b A£^Jii>HeHineM. 
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KHHra HeTpoBa ne jinmena h HenoTopBix He^ocTaTKOB. K hx TOCJiy othochtch: 
OTCyTCTBHe TO^HBIX ^OKyiVieHTaJIBHHX CBe^eHHH o6 HCTOpHH Tex JieCHHX ynaCTKOB, 
r;i;e npoBe^enH iiccjieAOBaHHH 6aHKa ceMHH. Abtop iicnojiBsoBaji He Bnojine oAHHa- 
KOByio MeTOAHKy c6opa MaTepnajiOB (nanpHMep, b pasHBix cjiynanx noHBeHHBin 
CJIOH 6 biji HccjieAOBaH na pasHyio rjiyCnny h t. a-)* ^ A^hhoh pa6oTe >KejiaTejieH 
6 hji 6bi 6oJiee A^TajiBEBin cpaBHHTejiBHBin anajiHs c HccjieAOBaHHHMH Apyrnx aBTO- 
poB. OAHaKO HecMOTpH Ha OTMeneHHBie neAOCTaTKH, KHHry IleTpoBa b abjigm cjie- 
AyeT OABHHTB nojio>KHTejiBHo. Ona, CesycjiOBHo, nojieaHa ajih HccjieAOBaTejieH 
jiecoB, cyni,ecTBeHHo pacninpaeT HMeBmiiecH ao chx nop npeACTaBJieHHH o sanacax 
ceMHH B nOHBaX JieCHHX ^HTOAeHOBOB. Mo>KHO nOJIHOCTBK) COrjiaCHTBCaTc aBTOpOM, 
HTo HeoSxoAHMo npoAOJiJKeHHe h pacninpeHne HccjieAOBaHHH noAo6Horo poAa. 
^ynaeTCH, aBTop npaB, roBopa o tom, hto HByaenne Sanaa ceMHH aoji>kho cthtb 
oSHSaTejIBHBIM 3JieMeHTOM KOMHJieKCHHX f CTaAHOHapHBIX HCCJieAOBaHHH JieCHBIX 
SHoreoAeHoaoB. 
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Ta6jiHi],a I. 

1 — 6 — Thalassiosira mala: 1 — 3 — pasJiHHHbie nanpupH {2 — CTpyKTypa ctbopkh c peHTpaJibHHM BLipocTOM 
c onopaMH, noKaaaH cmpeAKou; 3 — cTpyKTypa ctbopkh h Hapy>KHoe otbcpcthc aByrySoro BLipocTa, noKasan 
cmpejinou), 4 — CTpyKTypa BaJibBOKonyjibi, 5 — Kpaesbie BbipocTLi c onopaMH (cmpejinu), € — Kpafi ctbopkh 
c OflHHM BLipocTOM c OHopaMH H ^ByrySbiM BbipocTOM c BHyTpcHHCH HOBcpxHOCTH; 7,8 — T. subtUis: 7 — naH- 
pnpb, 8 — KpaH cTBopKH H 3arH6; 9, 10 — T. diporocyclus: 9 — CTBopKa c BHyTpcHHCH noBcpxHOCTH, 10 — Kpatt 
CTBOpKH H 3 arH 6 c Hapy>KHOH noBcpxHOCTH; 11 — Triceratium favus: naHpnpb; 12 — 15 ■— Eucampia zodiacus 
f. zodiacus (^BC ctbopkh paCJIHHHblX naHpHpCH), 13 — MCCTO COeflHHCHHH flByX CTBOPOK, 14 — HCHTP CTBOpKH 
C Hapy>KHOH nOBCpXHOCTH, 15 — peHTP CTBOpKH C BHyTpeHHCH nOBCpXHOCTH. C9M, niKajia; 1 — 4, 7 — 10, 13 — 
15 — 1 MKM; 5,6 — 0.1 MKM, 11, 12 — 10 MKM. 
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1 — 7 — CoenobiodiscMs muriformis: 1 — kojiohhh, 2 — nacTt. kojiohhh, 3 — CTBopKa^^c OTBepcTiieM flByrySoro 
BLipocTa (cmpeAKa) h BajibBOKonyjioH, 4 — Hapy>KHafl noBepxHOCTt. ctbopkh, 5 — Kpaii ctbopkh c BaJiBBOKo- 

nyjIOH H BCTaBOHHLIM OSOflKOM, 6 — KpaH CTBOpKH C OTBepCTHHMH BLipOCTOB C OnOpaMH (cmpeAKU), 7 - BHyTpCH- 

HHH noBepxHOCTE. CTBopKH, jiByrySLiH BLipocT {cmpejiTta)', 8 — Bacteriastrum delicatula: CTBopna c BHyTpeHHCH 
nOBcpxHOCTH; 9 — Bacteriastrum hyalinum: CTBOpna c BHyTpeHHeii noBepxHOCTH; 10 — Pyxidicula palmeriana: 
jiBe CTBOPKH pasHLix naHijHpeH; ll—14 — Rhizosolenia imbricata: 11 — coejXHHCHHe jiByx cTBopoK, 12 — ko- 
HCP CTBOpKH, 13 — HaCTb 060flKa C HapyjKHOH nOBCpXHOCTH, 14 — HaCTb OOOAKa c BHyTpCHHeil nOBCpXHOCTH. 

C3M, niKajia: 1, 2, 8 — 12 — 10 mkm; 3 — 6 , 13, 14 — 1 mkm. 
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Ta5jiHi],a III. 

1 — Chaetoceros lorenzianus: coejTHHeHHe AByx ctbopok; 2,3 —• Ch. rostratus: 2 — coeAHHeHHe AByx CTBopoK, 
3 — cTBopKa c BHyTpeHHCH noBepxHOCTH; 4 — Biddulphia sinensis: coeflHHeHHe HPyx naHpHpen; 5, 6 — B. al- 
ternans: 5 — penoHKa its 3 naHi^Hpeii, 6 — cTpyKTypa ctbopkh h samSa; 7 — Lauderia annulata: penoHKa. 

C3M, niKajia: 1—7 — 10 mkm. 
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Ta5jiiii][a IV. 

^ Bellerochea horologicalis?: 1 — kojiohhh, 2—4 — nacTb kojiohhh, 5 — cjiom naHii;Hpfl, 6 — MecTO coe- 
AHHemifl nanuapeH, 7 — ^parMeUT sarnSa. 1, 4—7 — C9M; 2, 3 — CM; niKajia: 1—4, 6 — 10 mkm; 5, 7 — 

1 MKM. 






CT. A. 11. MoiiceeBoir, T. JI. IleBpeT^^rmoBon, c. 542 


Ta5jiiiAa I. Alveolophora jouseana (1 — 10) ii A. antiqua {11 — 16), 

1 — 3 — jiHBeBaH ^lacTb ctbopkh c HapyjKHofi noBepxHOCTu; 4 — cTBopna c BHyTpeHHen noBepxHOCTn; 5 — abb 
CTBopKH coceflHHx naHUHpeH c sarnSa; 6 ^ 9 -— BacTt. ctbopkh c BHyipcHHen noBcpxHocTH, BIByrySLie BBipocTti 
(?) B ocHOBaHHH nccBAcajiKBeoji; 7 — ctbopkh c kojibpcbhbihoh flHacJiparMOH; 8 — flBC ctbopkh coccflHHx nan- 
pnpeH CO CTopoHLi BiiyTpeimeH hobcpxhocth h sarnSa; 10 — ^parMCHT aarnSa ctbopkh c napyjKHOii nosepx- 
hocth; 11 — bibc ctbopkh coccflHHx naHpHpcH c sai’Hga; 12^ 13, 16 — jiHpeBan nacTb ctbopkh c HapyjKHon no- 
BcpxHocTH; 14, 15 — KOJibpcBHBiHaH flHa^parMa ctbopok pasHbix onepTaHKH. 1 — 10 — MHopcHOBLie otjiojkchhh 
IIpuMopcKoro Kpan; 11 — 16 — MnopcHOBLie otjiojkchhh SaSaiiKajibH. i , 2, 5, 11 — 16 — • CM; 3 — 10 — G9M. 
IIlKajia: 1, 2, 4, 5, 8 — 10 mkm; 3, 6, 7, 9, lO — 1 mkm. 
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Ta5jiHi];a II. Alveolophora areolata (I — 6) n A. hifaria {7 — 15), 

1 — 2 — jiHi^eeaH ^acTb ctbopkh c pasjiHqHoii cTpyKTypoii; 3 — CTpyKTypa jinixeBOH ^acTH ctbopkh h sarnSa; 
4, 5 — cTBOpKH c pasHOH cTpyKTypoH Ha BHyTpeHHen noBepxHOcrn; € — cTpyKTypa BarnSa; 7 — cTpyKTypa jih- 
i^eBOH qacTH CTBOPKH H sarHga; 8 , 9 — jini^eBaa nacTb ctbopkh c Hapy>KHOH noBepxHocTH; lo — cTBopKa c o6- 
JIOMaHHLIMH COeAHHHTCJIbHblMH lEHnaMH Ha rpaHHI^C JIHIXCBOH HBCTH H BaPHSa; 11 — CTBOpKa C BHyrpeHHCH no- 
bcpxhocth; 12 — cTBopKa c ghjikho oKpeMHCBnieH jihi^cboh nacTbio h bhcokhm sarnSoM; 13 — ^CTajib CTpyKTypbi 
KpaH jiHixcBOH HacTH cTBopKH H sarHSa; 14 —KaMcpbi-ajibBeojibi c nayrySbiMH BbipocTaMH; is — ^parMCHT 
KOJIOHHH c OCTaTKaMH HpOSpaHHOrO Hexjia. 1 — 6 , 8 , 9 — MHOI^eHOBbie OTJIOJKCHHH npHMOpCKOrO Kpan; 7, 10 — 
15 — ojiHroixeH—MHOixcHOBbie OTJiojKCHHH IleHJKHHCKoa ry6bi. 1 , 2 , 8 , 9 — CM; 3 — 7 , 10—15 — G9M. IIlKajia: 
1 , 2 , 4 , 5 , 7 — 12, 15 — 10 MKm; 3 , 6 , 13 , 14 — 1 mkM. 








TaojiHi^a I. 

— Alangium lenaense, SanaAHan KaMnaTKa, 6yxTa IIOHKarepHaH, uprupHimcKaH cBiiTa (BepxHiifi aoi^eH) 
o6p. 2136 (i), 2183 ( 2 ), 2181 (5), 2115 (4), kojt. BHH 960-23; 6 —nepeinoK, X3; 2 — rojiOTnn. 
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Ta5jiHii,a II. 

1,2 — Alangium lenaense, hhsobbh: p. JleHbi, CeBepHbiH Xapayjiax, OacceiiH p. KenrAeiT, KenrHeftcKaa CBHja 
(BepxHHii najieopeH — hh>khhh Bopen), o6p. 143, kojt. BHH 959; 2 — ByOaeBHHHaH: jionacTb, x2. 5, 4 — Alan- 
gium lenaense, SanaAnaa KaMaaTKa, 6yxTa noAKarepnaa, uprapHiiHCKaa CBiiTa (BepxHini boagh), o6p. 2190, 
KOJT. BHH 960-23; 4— ceTb miuioK AeTBepToro nopHAKa, x3. 




KoMHTex no Bonpocan aKOJiornn n papnonajitHoro 
HcnojitsoBaHHfl npHpop;Htix pecypcoB BepxoBHoro Co- 
Bexa GGCP npncxynnji k pa6oxe nap; aaKonaMn GGGP o6 
oxpane n papnonajitHOM ncnojitaoBaHnn pacxnxejit- 
Horo Mnpa n o6 oco6o cxpanaeMBix npnpoflHBix xeppn- 
xopnax. Bcex nnxaxejien «BoxaHHnecKoro }KypHajia», 
aaHHxepecoBaHHtix b pa6oxe nap; axnnn saKonaMn, 
npomy npHCtiJiaxt cboh npeflJiojKennfl no ap;pecy: 
MocKBa, KpeMJiB, BepxosnBin Gosex GGGP, Komhxox 
no BonpocaM aKOJiornn, njieny KOMHxexa Kyaneposy 
JlBsy AjieKcanppoBnny. 


HapoflHBin penyxax GGGP 
JI. KyanepoB. 



1 p. 90 K. 


HHfleKC 

70056 


ISSN 0006^8136 EomauuHecKUu dwyvuaji, 1990. T. 75. JV2 I. 441^592, 



